Historic,  Archive  Document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


(*— *) 

FEASIBILITY  STUDY 
OF  REQUIREMENTS 
FOR  MAIN  DRAINAGE  CANALS 


SOUTH  CAROLINA 

Prepared  Under  Sponsorship  of 
WILLIAMSBURG  COUNTY 

WILLIAMSBURG  COUNTY  BOARD  OF  COMMISSIONERS 

and 

WILLIAMSBURG  SOIL  AND  WATER  CONSERVATION  DISTRICT 
In  Cooperation  With  The 
U.  S.  Department  Of  Agriculture 
Soil  Conservation  Service 


4-31983  7-72 


aTC977 

.S6U52 


USDA-SCS-FT.  WORTH.  TEXAS  1972 


HOW  TO  t 


To  find  informatic 
this  Drainage  Feat 


1. 

The  approxir. 

2. 

Refer  to  fig 
on  this  map. 

3. 

This  index  m 
drainage  pla 

4. 

Turn  to  the 
map.  When  t 
Number"  and, 
L-2,  etc. 

NATIONAL 


TA"  SHEETS 


eral  Ditch  Contained  in 
s should  be  taken: 

should  be  known. 

IS"  and  locate  the  area 


5 map  sheet  showing  the 


LIBRARY 

the  area  desired  on  this 
low  the  "Planning  Area 
such  as  M-l,  M-2,  L-l, 


Turn  to  this  planning  area  number  in  the  ENGINEERING  AND  DESIGN  DATA 
sheets  and  locate  the  main  or  lateral  desired  on  this  sheet. 


Each  time  a lateral  enters  the  main  canal,  the  Main  is  broken  into  a 
section  at  this  point.  Laterals  also  are  broken  into  sections  at  points 
where  other  laterals  enter  them.  This  was  necessary  to  design  each 
section  to  carry  the  flow  increase.  Also,  it  was  necessary  to  break  mains 
and  laterals  into  sections  at  state  and  county  road  crossings  in  order  to 
design  the  proper  size  culverts  and  bridges  at  these  points. 

It  must  be  kept  in  mind  that  the  information  given  in  the  "ENGINEERING  AND 
DESIGN  DATA"  sheets  begins  at  the  upper  end  of  each  watershed  and  proceeds, 
section  by  section,  to  the  outlet. 

EXAMPLE:  To  find  information  for  Hollimans  Swamp  where  it  is  crossed  by 

County  Road  No.  35,  approximately  two  miles  north  of  the  community  of 
Greeleyville , refer  to  Figure  3,  "Index  to  Map  Sheets."  The  index 
indicated  that  the  point  where  Hollimans  Swamp  is  crossed  by  the  highway 
can  be  found  on  Sheet  5 of  the  maps  at  the  back  of  the  report. 

Sheet  5 designates  Hollimans  Swamp Main  Canal  No.  1,  (M-l)  of  Planning 
Area  Number  11.  It  also  shows  Lateral  No.  L-3  (L-3),  to  be  the  last 
lateral  entering  M-l  upstream  from  the  highway  crossing. 

A general  description  of  Planning  Area  Number  11  is  found  on  page  12  of  the 
report  and  the  detailed  Engineering  and  Design  Data  Table  is  on  page  57. 

Beginning  at  the  upstream  end  of  M-l  in  the  table  for  Area  11  on  page  57, 
and  proceeding  downward  toward  its  outlet  end,  it  is  found  that  M-l  is 
crossed  by  the  highway  1500  feet  downstream  from  the  point  where  L-3  enters 
M-l.  The  various  criteria  for  engineering  and  design  may  be  obtained  from 
the  table  at  this  line. 
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4-0  0 


Foreword 


Since  the  first  settlement  was  made  in  the  Williamsburg  Township  in  November  1732,  the  existing 
imperfect  internal  and  surface  drainage  problem  has  retarded  the  growth  and  development  of  this 
area  in  South  Carolina. 

The  higher  areas  of  land  were  used  by  the  first  settlers  for  homesteads  and  for  small  fields  to 
produce  food  crops.  Low,  wet  lands  were  left  in  their  natural  state.  As  settlements  grew  and 
more  land  was  needed  for  farming  operations,  it  was  necessary  to  install  some  type  of  drainage 
system  on  individual  farms.  These  drainage  systems  were  usually  excavated  by  hand,  many  with 
slave  labor.  As  a result,  these  small  ditches  were  inadequate  and  only  partially  met  the 
drainage  needs.  The  lack  of  knowledge  about  drainage  systems  and  the  absence  of  the  necessary 
construction  equipment  prohibited  the  design  and  installation  of  complete  systems.  Improving 
the  quantity  and  quality  of  agricultural  crops  and  providing  well  drained  areas  for  home  sites 
are  essential  to  perpetuate  economic  growth  of  Williamsburg  County.  Providing  additional 
drainage  is  necessary  as  a first  step  toward  enhancing  the  environment  and  increasing  income 
for  the  people  of  Williamsburg  County. 

With  the  increase  in  land  use  and  particularly  with  the  advent  of  modern  construction  machinery 
such  as  the  bulldozer,  dragline  and  backhoe , it  became  relatively  easy  to  excavate  larger  canals 
and  outlet  ditches  needed  for  adequate  drainage.  With  use  of  these  machines,  a number  of  dit* 
ches  have  been  excavated  in  recent  years  in  scattered  locations  over  the  county. 

The  Feasibility  Study  of  Requirements  for  Main  Drainage  Canals  in  Williamsburg  County  is  the 
direct  result  of  foresight  and  interest  of  the  county  authorities  and  the  Williamsburg  Soil  and 
Water  Conservation  District  Commissioners  who  saw  the  need  of  such  a plan  to  enhance  the  poten- 
tial  development  of  the  county.  Agencies  at  all  levels  of  government  * local,  county,  state 
and  federal  - as  well  as  private  enterprise  and  numerous  individuals,  cooperated  in  the  devel" 
opment  of  the  plan.  The  Williamsburg  County  delegation  appropriated  funds  for  the  local  share 
of  the  cost  of  the  plans  including  the  publication  of  this  report.  Technical  assistance  was 
furnished  by  the  Soil  Conservation  Service. 

The  plan  will  provide  a firm  basis  for  action  by  county  officials  in  determining  needed  legis" 
lation  and  methods  of  financing  the  necessary  drainage  improvements  as  well  as  establishing 
priorities  of  work.  The  cooperation  of  other  agencies,  groups  and  individuals  in  the  use  of 
the  plan  also  will  be  encouraged. 


U-  s.  DEPT.  OF  AGRICULTURE 

national  agricultural  library 

JUN  1 41973 

CATALOGING  • PREP. 
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FEASIBILITY  STUDY 

OF  REQUIREMENTS  FOR  MAIN  DRAINAGE  CANALS 

WILLIAMSBURG  COUNTY,  SOUTH  CAROLINA 

^ " 


Introduction  and  Scope 


The  first  logical  step  in  solving  the  drainage 
problem  in  Williamsburg  County  is  a feasibili" 
ty  study  of  the  need  and  requirements  for  main 
drainage  canals  and  ditches  to  remove  the  ex' 
cess  water.  The  purpose  of  the  study  is  to 
point  out  the  extent  and  severity  of  the 
drainage  problem  and  to  furnish  a guide  to 
determine  the  physical  feasibility  and  the 
estimated  costs  of  the  needed  improvements. 

To  accomplish  this,  a preliminary  design  for  a 
system  of  main  drainage  canals  for  the  major 
watersheds  of  the  county  was  made  and  is  in- 
eluded  in  this  report. 

The  data  in  this  report  is  based  on  reconnais- 
sance surveys,  information  presently  available, 
and  knowledge  gained  by  long  experience  in 
planning  and  establishing  drainage  facilities 
in  the  county.  The  data  is  adequate  for  de- 


termining preliminary  design  and  cost  esti- 
mates, but  is  not  adequate  for  the  preparation 
of  final  construction  plans,  designs  and  costs. 
The  data  and  references  included  can  be  used 
by  engineers  as  guides  to  determine  types  of 
surveys  and  investigations ^needed  for  final 
design . 

The  use  of  most  of  the  land  in  Williamsburg 
County  is  highly  dependent  on  adequate  drain- 
age. The  poor  natural  drainage  is  the  princi- 
pal detriment  to  the  development  of  the  land 
resources  of  the  county.  It  results  in  fre- 
quent and  costly  crop  damage  on  agricultural 
land,  damage  to  property  and  disruption  of 
facilities,  both  public  and  private,  in  urban 
and  industrial  areas.  In  recent  years,  poor 
natural  drainage  of  soils  has  virtually  pre- 
vented or  deterred  housing  development  pro- 
gress where  septic  tank  drain  fields  were  to 
be  installed.  The  need  to  reduce  flooding 
through  improvement  of  drainage  canals  is 
recognized  as  a problem  of  first  priority. 


Signing  the  agreement. 

PROJECT  SPONSORS"  Representing  sponsoring  organizations,  the  above  signed  the  Agreement  for  the 
development  of  the  Feasibility  Study  of  Requirements  for  Main  Drainage  Canals  in  Williamsburg 
County.  L to  R:  C.  M.  Brown,  Acting  Chairman,  Williamsburg  Soil  & Water  Conservation  District; 

J.  Hugh  McCutchen,  Chairman  of  Williamsburg  County  Board  of  Commissioners;  A.  T.  Chalk,  State 
Conservationist,  Soil  Conservation  Service;  J. Henry  Stuckey,  State  Senator,  Williamsburg  County. 


PUBLICATION  AUTHORITY  - The  publication  was  authorized  by  those  pictured  above:  L to  R:  Frank 
H.  McGill,  Representative,  Williamsburg  County;  LaNue  Floyd,  State  Senator,  Williamsburg 
County;  J.  Victor  Rowell,  Representative,  Williamsburg  County. 
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Factors  Aff acting 
Drainage 

The  location  of  Williamsburg  County,  just  in- 
land  from  the  Atlantic  Seaboard,  along  with 
the  county’s  physical  features  result  in  com- 
plex drainage  problems.  The  physical  features 
that  contribute  to  these  problems  are  topo- 
graphy, rivers,  rainfall,  soils  and  land  use 
changes,  all  of  which  are  inter-related . The 
following  is  a brief  discussion  of  how  these 
physical  features  affect  the  drainage,  along 
with  a description  of  the  existing  drainage 
system  and  its  maintenance. 

Topography 

Topography  is  a severely  limiting  factor  af- 
fecting drainage,  since  the  county  is  located 
on  a marine  terrace  of  the  lower  coastal  plain. 
The  land  is  generally  level  with  slight  undula- 
tions in  some  sections  of  the  county,  however, 
the  removal  of  excess  water  is  restricted  in 
most  sections  due  to  inadequate  outlets.  The 
natural  drains,  other  than  the  rivers,  are 
broad,  have  flat  grades  and  are  heavily  vege- 
tated. In  their  present  state,  little  or  no 
channel  exists,  causing  extreme  flooding  in 
depressed  areas.  An  exception  to  this  is  the 
old  Kingstree  Drainage  District  canal  system 
excavated  about  forty  years  ago.  Some  of  these 
old  ditches  still  carry  a large  amount  of  water 
but  are  in  need  of  varying  amounts  of  mainte- 
nance to  restore  them  to  full  capacity. 


A costly  crop  loss  — " flopped “ tobacco  — was  caused  by  lack 
of  proper  drainage  in  an  agricultural  area. 


Rivers 

There  are  several  large  rivers  and  streams  in 
the  county  that  have  a significant  effect  on 
the  drainage  pattern.  The  Santee  River  on  the 
South,  the  Black  River  through  the  midsection, 
Black  Mingo  Creek  in  the  northeastern  section, 
and  the  Great  Pee  Dee  River  all  play  an  indi- 
rect part  in  the  county's  drainage.  The  main 
rivers  are  well  defined;  their  water  levels 
are  generally  at  lower  elevations  and  provide 
an  outlet  for  higher  ground  drainage.  However, 
these  rivers  and  creeks  are  constantly  a threat 
to  adjacent  low  lying  areas  and  after  heavy 

4-31983  7-72 


rainfall  periods  the  flood  water  from  the 
rivers  flood  low  lying  areas  and  block  outlets 
of  tributaries.  A sizeable  area  of  the  county 
is  affected  in  this  manner.  This  report  does 
not  include  any  study  of  the  main  streams;  it 
does  include  the  feasibility  of  improvements 
in  the  tributaries  to  relieve  adjacent  lands 
of  flooding  as  quickly  as  possible  after  heavy 
rains  when  river  floods  recede. 


Damage  to  the  parking  area  and  vegetation  in  a rural 

church  yard  was  caused  by  flooding  from  an  inadequate 
drainage  canal  nearby. 


Rainfall 

U.  S.  Weather  Bureau  records,  Table  No.  1, 
show  monthly  and  annual  totals  of  rainfall  for 
Kingstree  and  vicinity.  The  average  annual 
rainfall  of  48.45  inches  would  not  cause  a 
serious  drainage  problem  if  it  were  evenly 
distributed.  The  most  serious  drainage  prob- 
lems occur  in  low  flat  areas  which  are  flooded 
by  high  intensity,  short  duration  rain  storms. 
During  periods  of  excessive  rainfall  many  un- 
improved and  paved  roads  are  impassable  because 
of  floods. 

The  design  of  drainage  systems  and  supporting 
structures  is  related  to  the  amount  of  runoff 
that  can  be  expected  from  storms  of  differing 
intensities  and  durations.  (See  Table  Nos. 

2 & 3.) 

Soils 

Soils  have  characteristics  which  decidedly  in- 
fluence the  need  for,  and  the  degree  of, drain- 
age. Some  of  the  more  important  characteris- 
tics are  depth,  infiltration,  permeability, 
texture,  structure,  water-holding  capacity, 
water-table  depth  and  slope.  A knowledge  of 
these  characteristics  and  of  the  engineering 
properties  of  soils  is  essential  in  planning, 
designing  and  installing  an  adequate  drainage 
system.  Fine  (clayey)  textured  soils  have 
little  or  no  sub-surface  water  movement  and  can 
be  drained  only  through  removal  of  surface  wa- 
ter by  means  of  shallow  surface  ditches.  Sandy 
soils,  having  high  or  fluctuating  water  tables, 
respond  readily  to  sub-surface  drainage  but 
present  problems  in  the  design  of  open  ditches. 
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TABLE  NO.  I 

TOTAL  INCHES  OF  PRECIPITATION 

KINGSTREE,  SOUTH  CAROLINA 


Year 

Jan . 

Feb. 

Mar. 

Apr . 

May 

June 

July 

Aug. 

Sept . 

Oct . 

Nov. 

Dec , 

Ann'  1 

1935 

1.92 

1.76 

1.94 

2.85 

1.87 

2.13 

7.39 

9.07 

5.30 

0.22 

2.84 

2.25 

39.54 

1936 

3.83 

4.01 

5.91 

6.22 

0.35 

6.12 

6.79 

2.99 

2.00 

5.56 

0.94 

4.15 

48.87 

1937 

3.72 

4.57 

1.99 

5.65 

1.86 

3.11 

5.99 

5.60 

5.90 

2.51 

3.56 

2.61 

47.07 

1938 

1.20 

0.84 

3.48 

5.91 

3.43 

5.90 

6.51 

2.69 

5.88 

0.99 

1 .62 

1.71 

40.16 

1939 

2.30 

6.31 

2.86 

2.50 

2.42 

4.92 

5.26 

8.24 

1.42 

1.37 

1.12 

2.05 

40.77 

1940 

2.65 

4.97 

3.30 

2.50 

2.80 

2.55 

3.12 

8.82 

2.29 

0.05 

1.61 

2.46 

37.12 

1941 

1.86 

1.96 

6.53 

6.66 

0.38 

11.72 

5.78 

4.79 

1.99 

1.58 

0.80 

10.01 

54.06 

1942 

1.62 

3.61 

6.92 

0.60 

2.71 

5.73 

3.96 

6.63 

1.75 

0.66 

1.24 

3.96 

39.39 

1943 

4.20 

1.59 

5.99 

3.19 

2.61 

4.05 

6.87 

3.48 

2.00 

0.00 

2.97 

3.31 

40.26 

1944 

4.21 

5.09 

7.94 

3.02 

1.10 

1.25 

4.91 

3.85 

3.91 

5.19 

1.30 

1.16 

42.93 

1945 

1.78 

3.42 

2.07 

2.51 

3.96 

5.19 

7.18 

7.36 

18.01 

2.31 

1.20 

7.51 

62.50 

1946 

3.65 

2.08 

2.85 

3.29 

2.22 

2.74 

5.94 

7.65 

3.84 

6.35 

2.05 

0.52 

44.29 

1947 

3.20 

0.16 

5.22 

5.11 

4.04 

4.99 

10.24 

11.96 

3.95 

2.76 

5.23 

5.23 

62.09 

1948 

2.85 

4.38 

6.13 

3.12 

6.74 

2.05 

6.99 

3.36 

5.76 

2.90 

10.20 

4.26 

58.74 

1949 

0.68 

5.29 

1.90 

2.85 

1.52 

9.11 

3.65 

8.83 

2.81 

1.41 

2.90 

1.41 

42.36 

1950 

1.25 

0.83 

4.28 

0.72 

3.73 

3.26 

6.42 

4.86 

9.72 

3.67 

1.15 

4.05 

43.94 

1951 

0.73 

0.93 

3.99 

3.61 

0.71 

4.57 

6.82 

3.74 

2.76 

0.22 

2.86 

3.26 

34.20 

1952 

1.42 

5.46 

4.88 

1.70 

4.22 

1.18 

3.56 

8.46 

3.09 

0.80 

1.82 

2.45 

39.04 

1953 

2.45 

5.81 

5.85 

0.80 

3.44 

3.83 

2.47 

9.03 

4.87 

0.16 

3.16 

6.71 

48.58 

1954 

1.94 

0.57 

2.54 

2.43 

4.00 

2.19 

5.13 

2.90 

4.19 

5.93 

0.70 

1.90 

34.42 

1955 

4.58 

1.71 

2.81 

5.18 

4.64 

5.21 

10.39 

7.05 

10.51 

2.29 

2.32 

0.92 

57.61 

1956 

2.11 

6.01 

3.41 

2.69 

6.29 

0.97 

3.55 

8.47 

9.12 

2.78 

0.45 

1.55 

47.40 

1957 

1.89 

2.69 

4.68 

1.72 

6.87 

3.59 

6.79 

4.92 

4.44 

0.56 

5.08 

3.22 

46.45 

1958 

5.70 

3.93 

5.22 

8.08 

3.51 

6.00 

4.45 

10.53 

4.89 

2.31 

1.25 

3.40 

59.27 

1959 

2.93 

6.25 

6.01 

2.55 

1.34 

3.65 

7.38 

9.66 

9.09 

7.81 

1.35 

3.83 

61.85 

1960 

4.65 

5.41 

6.50 

2.14 

1.94 

7.09 

6.83 

5.98 

6.91 

1.41 

1.32 

1.46 

51.64 

1961 

1.76 

5.40 

2.86 

9.30 

3.54 

4.88 

6.25 

7.29 

3.36 

0.80 

2.98 

1.84 

50.26 

1962 

4.93 

4.57 

5.87 

2.46 

0.87 

5.11 

3.80 

10.13 

5.26 

1.02 

4.62 

2.93 

51.48 

1963 

4.66 

3.46 

1.09 

1.25 

2.50 

5.53 

6.09 

4.78 

5.77 

0.41 

4.77 

1.74 

42.05 

1964 

7.16 

7.32 

3.41 

3.42 

3.35 

5.59 

10.26 

11.89 

3.30 

11.65 

0.78 

4.16 

72.29 

1965 

1.26 

6.40 

9.11 

3.12 

5.94 

9.06 

6.03 

6.28 

1.21 

1.92 

1.14 

1.10 

52.57 

1966 

5.86 

2.99 

4.57 

2.07 

11.39 

6.55 

5.49 

5.51 

2.51 

1.98 

0.87 

3.32 

53.11 

1967 

5.55 

3.23 

2.40 

2.45 

3.88 

6.08 

5.99 

6.47 

3.19 

1.05 

2.25 

3.49 

46.03 

1968 

3.35 

1.17 

2.29 

3.09 

. 3.41 

6.89 

6.24 

3.72 

2.56 

11.20 

2.60 

3.39 

49.91 

1969 

2.05 

3.75 

4.27 

3.79 

3.58 

11.17 

1.40 

12.56 

2.48 

2.26 

3.20 

3.29 

53.80 

1970 

3.64 

4.11 

8.49 

0.87 

2.27 

2.43 

5.18 

6.53 

4.95 

4.48 

0.83 

4.26 

48.04 

Aver- 

age 

3.04 

3.67 

4.43 

3,32 

3.32 

4.90 

5.86 

6.84 

4.75 

2.74 

2.36 

3.19 

48.45 

Rain 

fall 


from:  Rainfall  Data,  IT.  S.  Weather  Bureau 

Kingstree,  S.  Co  Station 
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TABLE  2 


PRECIPITATION  EXTREMES  (1935-1970) 


Maximum 

Monthly 

Year 

Minimum 

Monthly 

Year 

January 

7.16 

196A 

0.68 

19A9 

February 

7.32 

196A 

0.16 

19A7 

March 

9.11 

1965 

1.09 

1963 

April 

9.30 

1961 

0.60 

19A2 

May 

11.39 

1966 

0.35 

1936 

June 

11.72 

19A1 

0.97 

1956 

July 

10.39 

1955 

1 .A0 

1969 

August 

12.56 

1969 

2.69 

1938 

September 

18.01 

19A5 

1.21 

1965 

October 

11.65 

196A 

0.00 

19A3 

November 

10.20 

19A8 

0.A5 

1956 

December 

10.01 

19A1 

0.52 

19A6 

From  Rainfall  Data,  U.  S 

. Weather  Bureau, 

Kingstree 

, S.  C.  Station 

TABLE 

3 

RAINFALL  1 

N INCHES  FOR  SELECTED 

DURATIONS 

WILLI AMSBUR6 

COUNTY , 

SOUTH  CAROLINA 

30  Min.  ] 

L Hour 

2 Hour 

3 Hour 

6 Hour  12  Hour  2A  Hour 

1 Year 

1.3 

1.7 

2.0 

2.2 

2,5  2.9 

3. A 

2 Years 

1.6 

1.9 

2.3 

2.6 

3.0  3.5 

A. 2 

5 Years 

1.9 

2. A 

3.0 

3.3 

3.9  A. 6 

5, A 

10  Years 

2.2 

2.8 

3.5 

3.8 

A. 6 5. A 

6,3 

25  Years 

2.5 

3.2 

A .0 

A. A 

5.1  6.3 

7,2 

50  Years 

2.8 

3.6 

A. A 

A. 9 

5.9  6.9 

8,1 

100  Years 

3.1 

3.9 

A. 9 

5. A 

6.5  7.9 

9.2 

From  U.  S.  Weather  Bureau  Technical  Paper  No.  AO  ~ "Rainfall  Frequency 
Atlas  of  the  United  States". 
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These  problems  include:  (a)  sloughing  of  side 

slopes  which  restricts  depth  of  cuts;  (b)  limi 
tation  of  the  velocity  of  flow;  and  (c)  sedi- 
mentation . 


Residential  property  damage  results  from  heavy  rains  and  poor 
drainage  facilities. 


Damage  to  stores  is  caused  by  flooding  of  a main  street 
business  section  in  Kingstree,  S.  C. 


Land  Use  Changes 

Several  changes  in  land  use  in  recent  years 
have  had  an  adverse  effect  on  drainage  in  the 
county.  One  of  the  most  significant  of  these 
is  urbanization.  Areas  being  developed  for 
housing,  shopping  centers  and  industry  in  most 
instances  have  inadequate  drainage  facilities. 
The  drainage  facilities  now  in  use  were  estab- 
lished to  handle  the  agricultural  needs  of  the 
area.  They  are  not  adequate  to  handle  runoff 
resulting  from  urbanization.  Roof  tops,  paved 
roads,  parking  areas  and  compaction  in  combina 
tion  with  raised  water  tables  resulting  from 
septic  tank  drain  field  installation,  grading 
of  large  areas  and  elimination  of  some  ditches 
during  urban  development,  all  have  created 
conditions  approaching  100  percent  runoff.  As 
urbanization  continues,  the  present  drainage 
facilities  will  become  increasingly  inadequate 
to  handle  the  runoff. 

There  is  a need  for  regulations  to  insure  that 
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adequate  drainage  canals  and  drainage  struc- 
tures are  installed  as  these  areas  are  devel- 
oped . 

Drainage  structures  in  driveways  paralleling 
streets  and  roads  in  new  as  well  as  established 
sub-divisions  are  critical  factors  contributing 
to  poor  local  drainage.  Head  losses  alone,  re- 
sulting from  widespread  use  of  under-designed 
culverts  in  residential  areas,  create  local 
flooding  conditions. 

Culverts  for  road  and  railroad  drainage  gener- 
ally lack  capacity  to  handle  runoff  from  high 
intensity  storms  and  are  frequently  installed 
with  invert  elevations  too  high  to  drain  low 
areas.  They  are  serious  bottlenecks  to  the 
rapid  disposal  of  runoff  and  cause  local  flood- 
ing. Culverts  are  predominantly  inadequate  on 
unpaved  and  farm  roads. 

Existing  Drainage  System 

With  the  exception  of  some  recently  excavated 
canals,  drainage  systems  in  rural  and  urban 
areas  are  generally  inadequate  in  depth  and 
capacity  and  have  very  flat  grades.  Existing 
flat  grades  are  the  result  of  topography  (ex- 
tensive flat  terrain)  and  also  the  result  of 
discharging  canals  into  swamps  or  bays  which 
are  not  adequate  outlets  in  their  present  state 
since  they  generally  pond  water  for  long 
periods  of  time  following  heavy  rainfall. 

An  important  additional  factor  contributing  to 
insufficient  depth  and  capacity  is  the  lack  of 
securing  adequate  rights “of “way  for  proper 
ditch  design,  spoil  management,  and  access  for 
maintenance.  Rights'of-way,  in  the  past,  were 
usually  limited  to  the  width  which  the  land- 
owner  was  willing  to  donate;  in  most  cases  this 
was  less  than  30  feet. 

Existing  canals  are  usually  located  in  natural 
water  courses.  However,  in  many  instances, 
alignment  is  poor  due  to  the  fact  that  canals 
were  located  on  existing  property  lines .cleared 
land  borders,  meandering  branch  runs  or  other 
physical  features  that  were  inconsistent  with 
good  channel  flow  conditions. 

Mai  ntenance 

Lack  of  adequate  maintenance  is  a factor  affect 
ing  the  capacity  of  drainage  canals  and  ditches 
Most  of  the  existing  drainage  canals  in  the 
county  were  dug  by  hand  many  years  ago;  some 
were  dug  or  enlarged  by  the  Works  Progress 
Administration  (WPA)  in  the  1930's;  clumsy 
floating  dredges  were  used  on  some  of  the 
larger  ones.  These  methods  left  nearly  verti- 
cal side  slopes  with  spoil  placed  immediately 
next  to  the  ditch.  Access  to  practically  all 
canals  is  restricted  by  high  spoil  banks  which 
are  covered  by  a heavy  growth  of  trees  and 
brush.  These  spoil  banks,  being  continuous  for 
long  distances,  prevent  surface  drainage  from 
adjacent  areas;  this  results  in  ponding  behind 
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the  banks.  The  extent  of  economic  and  practi" 
cal  maintenance  by  machine  is  very  limited,  at 
present,  due  to  these  conditions  and  also  to 
the  obstacle  of  obtaining  easements,  private 
and  legal,  permitting  access. 
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Par?  of  soybean  crop  is  lost  as  result  of  wet  spots  in  a field 
needing  sub—surface  drainage. 


Drainage  Principles 

The  purpose  of  this  report  is  to  present  a 
plan  for  the  location  and  needed  capacity  of 
main  drainage  canals.  This  is,  however,  only 
the  first  step  in  the  establishment  of  a com- 
plete drainage  system.  Drainage  systems  are 
divided  into  two  broad  categories  “ surface 
drainage  and  sub“surface  drainage. 

Surface  Drainage 

Surface  drainage  removes  excess  water  by 
gravity  flow  from  the  land  surface.  A very 
important  functional  part  of  the  drainage  sys- 
tem is  the  provision  for  water  movement  along 
the  surface  to  an  outlet,  without  ponding. 
Surface  water  can  best  be  moved  by  shallow 
graded  channels  or  by  forming  the  land  surface 
to  a uniform  slope,  primarily  on  cultivated 
land.  Surface  drainage  facilities  are  par- 
ticularly applicable  to  soils  having  slow 
permeability  rates;  surface  drainage  on  these 
soils  is  used  to  prevent  ponding  in  shallow 
depression  areas  and  also  to  divert  water  from 
protected  areas  by  collecting  and  conveying 
water  to  natural  or  excavated  channels. 

Sub -surface  Drainage 


protected  drop  inlets  or  catch  basins  that 
simulate  small  storm  sewer  systems. 

The  purpose  of  sub-surface  drainage  is  to  lower 
the  water  table  to  a point  where  it  will  not 
interfere  with  plant  growth  or  the  use  of  the 
land  for  residential  or  other  purposes.  The 
minimum  depth  below  the  surface  at  which  water 
tables  should  be  maintained  depends  on  the 
purpose  for  which  the  land  is  to  be  used .Water 
tables,  fluctuating  from  a lower  level  upward 
to  or  near  the  surface,  may  not  be  as  great  a 
problem  in  agricultural  areas  as  they  would  be 
in  populated  areas. 


Installation  of  clay  or  plastic  drain  tile  is  one  method  of 
sub-surf  ace  drainage  in  agricultural  land. 


The  Drainage  System 

A drainage  system  is  composed  of  three  parts: 
the  collection  segment,  the  disposal  segment 
and  the  outlet. 

The  collection  segment  is  that  part  of  the 
drainage  system  which  first  picks  up  water 
from  the  land.  It  may  consist  of  shallow 
trapezoidal  ditches  having  flat  side  slopes, 

V or  W type  ditches,  bedding, or  graded  land 
surfaces  in  urban  areas.  This  is  the  part  of 
the  drainage  system  which  cannot  be  neglected 
if  the  system  is  to  perform  adequately. 

The  disposal  segment  receives  water  from  the 
collection  segment  and  conveys  it,  usually  in 
an  open  channel,  to  the  outlet.  Generally, 
this  report  concerns  itself  with  the  disposal 
segment  of  the  drainage  system. 


Sub-surface  drainage  removes  water  from  be- 
neath the  surface  of  the  soil  by  facilities 
which  create  a difference  in  hydraulic  head 
thus  resulting  in  the  movement  of  water  through 
the  soil  to  an  outlet  at  a lower  elevation. 

This  may  be  accomplished  by  open  ditch  drains 
or  by  tile  drains.  Open  ditch  drains  have  an 
added  advantage  in  that  they  can  also  collect 
and  remove  surface  water  as  well  as  sub-sur- 
face water.  Tile  drains  require  very  little 
maintenance,  and,  with  certain  precautions , can 
remove  surface  water  indirectly  by  providing 
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The  outlet  is  the  end  point  of  any  section  of 
a drainage  system  beyond  which  the  ditch, storm 
sewer,  or  the  system  no  longer  guides  or  con- 
trols the  water  it  discharges. 

Drainage  Requirements 

The  drainage  system  should  be  designed  so  that 
flooding  will  not  occur  in  critical  parts  of 
the  watershed  for  a period  of  time  sufficient 
to  cause  damage  or  disrupt  utilities  and 
services.  For  urban  areas,  design  should 
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provide  for  the  removal  of  runoff  from  the 
design  storm  with  a minimum  of  flooding.  In 
agricultural  areas,  the  degree  of  protection 
required  by  crops  varies  considerably,  depend- 
ing on  their  tolerance  to  the  amount  and  dura- 
tion of  excess  water.  Truck  crops  are  the 
most  susceptible  to  damage  from  excess  surface 
water,  with  damage  occurring  to  some  when 
flooded  for  the  relatively  short  period  of 
24  hours  or  less.  General  crops  such  as  corn 
and  grain  are  less  susceptible,  with  pasture 
being  the  least  subject  to  water  damage. 
Woodland  areas  are  the  least  subject  to  damage 
from  flooding  for  prolonged  periods. 

Poorly  drained  soils  adversely  affect  the  use 
of  the  land  for  most  purposes.  On  agricultural 
land,  high  water  tables  restrict  root  depth; 
the  soil  temperature  is  lowered  snd  air  circu- 
lation is  severely  limited  depending  on  the 
degree  of  soil  saturation.  Wet  spots  in  the 
field  delay  farm  operations  and  shorten  the 
growing  season. 

In  residential  areas,  poorly  drained  soils 
adversely  affect  the  construction,  maintenance 
and  use  of  roads  and  streets  in  addition  to 
the  harmful  effects  on  ornamental  plants, 
flower  gardens  and  lawns.  These  soils  also 
limit  or  prohibit  the  development  of  some 
areas,  preventing  the  proper  functioning  of 
septic  tanks,  tile  field  drains  and  thus  con- 
tribute to  health  hazards. 


Flooded  road  to  a house  necessitated  this  means  of 
transportation ; crops  were  lost  due  to  poor  drainage. 


Design  Criteria. 

Since  the  design  of  drainage  systems  and  sup 
porting  structures  is  based  on  Hydrology  and 
Hydraulics,  this  report  will  limit  itself  to 
the  application  of  these  sciences  as  they 
apply  to  the  solution  of  such  problems.  Data 
and  more  detailed  information  on  the  design 
of  open  channels,  closed  conduits,  culverts 
and  other  engineering  structures  ultimately 
involved  in  establishing  the  drainage  system 
are  tabulated  on  the  pages  following  this 
narrative  section. 
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Drainage  Coefficients 

The  drainage  coefficient  is  the  rate  of  removal 
of  runoff  to  provide  a specific  degree  of 
drainage  protection  to  an  area.  Land  use, 
soils,  topography  and  rainfall  intensities  and 
duration  determine  the  selection  of  drainage 
coefficients . 

Three  curves  have  been  developed  from  which 
required  drainage  capacities  of  open  ditches 
were  computed,  dependent  on  the  land  use. 

(See  Figure  No.  1) 

The  highest  curve  is  for  urban  use  followed  in 
descending  order  by  the  curve  for  crops  and 
the  curve  for  woodland. 

The  use  of  these  curves  provides  for  the  re- 
moval, in  24  hours  time,  of  the  following 
amounts  of  runoff: 

Urban  curve  - 4.39  inches 

General  crops  curve  - 1.67  inches 

Woodland  curve  - 0.37  inches 

The  curve  for  urban  areas  reflects  an  approxi- 
mate peak  runoff  for  a 10”year  frequency  rain. 


A ditch  with  good  cross  section  and  spoil  management 
serves  as  surface  and  subsurface  drainage  outlet  for  a 
number  of  landowners. 


Velocity 

The  maximum  safe  velocity  in  an  open  channel 
is  determined  based  on  soil  characteristics, 
the  shape  of  the  channel,  and  available  means 
for  the  stabilization  of  the  soil  after  con- 
struction. The  optimum  velocity  for  channels, 
based  on  soil  conditions  in  Williamsburg  County, 
is  approximately  2 feet  per  second.  The  soils 
are  predominantly  sandy  loams  with  sandy  clay 
subsoils.  There  are  some  areas  where  sands 
occur,  therefore  the  design  of  channels  in 
these  lighter  soils  must  consider  the  need  for 
checking  erosion  and  bank  sloughing  that  might 
occur,  immediately  following  construction , when 
water  tables  are  high. 
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Discharge  In  Cubic  Feet  Per  Second  Per  Square  Mile 


Watershed  Area  In  Square  Miles 


Figure  No.  1 - Drainage  Coefficient  Curves 
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Velocities  were  computed  by  use  of  Manning's 
formula : 

V = 1 -A8-6  x r 2//3  x s 1 
n 

Where  : n = roughness  coefficient 

r = hydraulic  radius 
s = slope  in  feet  per  foot  along  the 
ditch 

The  proper  design  of  a ditch  cross  section 
requires  the  selection  of  the  proper  value  of 
"n" . The  following  tabulations  were  used  for 
selection  of  these  values  in  the  design  of 
main  canals  with  good  alignment: 


Hydraulic  Radius* 

"n" 

Less  than  2.5 

.045 

2.5  to  4.0 

.040 

4.0  to  5.0 

.035 

Over  5.0 

.030 

* The  hydraulic  radius  is  obtained  by  dividing 
the  proposed  area  of  the  channel  cross  section 
by  its  wetted  perimeter. 

Roughness  coefficients  were  selected  antici- 
pating  flow  retardance  features,  vegetative 
growth  and  sedimentation,  several  years  after 
construction.  Newly  dug  channels  with  lower 
selected  roughness  coefficients  will  have 
higher  velocities  initially.  These  velocities 
will  diminish  as  the  flow  retardance  features 
increase  the  first  few  years. 


A small  road  culvert,  placed  high,  seriously  hinders 

removal  of  rainfall  runoff. 


Channel  Cross  Section 

Depth  and  width  of  the  channel  are  both  signi- 
ficant  considerations  in  design.  The  channel 
must  be  deep  enough  to  intercept  ground  water 
and  allow  for  safe  disposal.  The  channel 
depth  must  be  adequate  for  lateral  ditches  and 
tile  drains.  Other  things  considered  to  favor 
deeper  channels  with  resulting  narrower  bottom 
widths  are:  less  right-of-way  is  required, 
vegetative  growth  on  the  wetted  perimeter  is 
reduced,  and  conditions  are  less  favorable  for 
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the  formation  of  sandbars.  A channel  approxi- 
mately as  deep  as  its  bottom  width  - within 
practical  and  economical  limits  “ will  remain 
effective  for  a longer  period  because  it  has 
most  favorable  hydraulic  characteristics. 

A minimum  bottom  width  of  3.0  feet  was  designed 
for  main  channels,  which  conforms  to  a bucket 
width  of  small  dragline  excavating  equipment 
commonly  available;  bottom  widths  were  selected 
as  narrow  as  design  and  construction  criteria 
would  permit  to  maintain  a favorable  hydraulic 
section. 

Side  slopes  of  the  ditch,  as  well  as  depth  and 
allowable  velocities,  are  determined  primarily 
by  topography,  soil  conditions,  proposed  main- 
tenance methods,  and  a need  for  adequate  rights 
of-way.  To  satisfy  these  conditions,  1 to  1 
side  slopes  were  used  for  main  channels  in 
this  report.  Further  detailed  soil  surveys 
may  indicate  subsoils  that  would  allow  \ to  1 
side  slopes  in  many  areas;  this  side  slope  has 
been  used  satisfactorily  in  numerous  cases  in 
the  county. 

In  fine  sands,  or  other  unstable  soils,  having 
high  water  tables,  sloughing  of  side  slopes 
may  be  expected  immediately  after  excavation. 
Sloughing  will  continue  until  the  water  table 
becomes  established  at  the  lower  level.  The 
problem  can  be  controlled  somewhat  in  wide 
channels  by  utilizing  in  the  initial  stages, 
a pilot  channel  to  lower  the  water  table,  fol- 
lowed by  final  construction  when  the  slopes 
have  become  more  stabilized.  If  the  pilot 
channel  method  is  not  used,  a maintenance 
operation  would  be  required  soon  after  the 
slopes  have  been  stabilized  to  restore  the 
design  cross  section. 


A large  road  culvert  at  low  elevation  provides  good 

drainage  capacity. 


Culverts  and  Bridges 

Culverts  generally  restrict  the  flow  of  water 
in  ditches  by  decreasing  the  flow  area  thereby 
causing  a loss  in  hydraulic  head.  This  was 
considered  in  designing  main  channels.  At 
culverts,  during  design  flow,  the  hydraulic 
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gradient, in  most  cases,  was  set  low  enough  to 
keep  the  profile  of  the  water  surface  well 
within  the  channel  cross  section  in  all 
critical  areas. 

The  sizes  of  concrete  pipes  shown  in  the 
tables  in  this  report  were  selected  to  pass, 
adequately,  the  expected  runoff  flow  which 
the  ditches  were  designed  to  carry. 


To  provide  unrestricted  flow,  a bridge  over  a new  canal  replaces 

the  small  pipe  previously  used  to  drain  heavy  rainfall  runoff. 

The  culvert  sizes  were  determined  from  Hydrau- 
lie  charts  for  the  Selection  of  Highway  Cul~ 
verts  (U.  S.  Department  of  Commerce, Bureau  of 
Public  Roads)  and  are  adequate  for  culverts 
flowing  with  either  inlet  or  outlet  control 
conditions.  A head  loss  of  no  more  than  0.5 
foot  was  used  in  the  size  selection  from  the 
charts . 

The  sizes  of  culverts  shown  are  also  equiva- 
lent  to  calculated  sizes  based  on  a modified 
Talbot's  formula. 


Talbot's  formula  is: 


Where:  A = Necessary  waterway  area  in  sq.  ft. 
M = Area  drained,  in  acres 
C = Runoff  coefficient 

This  formula,  based  on  a maximum  rainfall  of 
A inches  per  hour,  was  modified  to  use  a pro- 
portionate  1.67  inches  per  hour  and  a runoff 
coefficient  C = .25. 

In  cases  where  additional  culvert  cross  sec- 
tion  area  was  needed  to  supplement  ones  al- 
ready in  place,  the  total  area  of  culvert 
opening,  required  to  pass  the  flow  was  deter- 
mined by  use  of  this  modified  formula. 

Where  culvert  sizes  exceed  60  inches  in  dia- 
meter, it  was  usually  found  more  economical 
to  use  a 15-foot  bridge. 

Right-of-way  Requirement- 
Spoil  Bank  Management 

Factors  governing  width  of  rights-of-way  can 
best  be  understood  by  consulting  Figure  No.  2. 
The  principal  requirements  for  spoil  bank 
management  includes  a right-of-way  wide  enough 
for  placement  and  shaping  of  spoil  into  a 
roadway  to  provide  a way  for  travel  by  mainte- 
nance equipment.  No  berm  widths  are  needed 
where  the  spoil  is  to  be  spread  and  shaped  to 
establish  a roadway  on  top  of  it.  A berm 
width  of  15  feet  is  optimum  where  spoil  is  to 
be  stacked  and  not  shaped. 


Figure  No.  2 - Typical  Main  Ditch  Cross-Section  Showing  Basis  For  Determining  Right-Of-Way  Width 
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Description  of  Areas 

To  facilitate  planning,  the  county  was  divided 
into  11  areas,  generally  along  watershed  di- 
vides or  large  drainageways  regarded  as  ade- 
quate. This  delineation  allowed  the  study  to 
be  made  of  the  present  drainage  system  and  its 
needs  peculiar  to  each  area.  A brief  descrip- 
tion of  each  area  and  the  features  having  some 
influence  on  the  study  of  its  drainage  prob- 
lems follows: 

Area  1 - Hemingway -Union  Crossroads  - 
Outland 

Area  1 is  located  in  the  northeastern  corner 
of  Williamsburg  County.  The  Great  Pee  Dee 
River  runs  along  the  northeastern  border  and 
Black  Mingo  Creek  is  on  the  southwestern  bor- 
der. These  water  courses  provide  the  two 
major  outlets  for  other  drainageways  in  this 
area  with  about  half  of  the  watershed  draining 
to  each. 

Most  of  the  section  between  these  two  drainage 
outlets  is  nearly  level  and  composed  of  soils 
described  as  deep  and  ranging  from  well 
drained  to  poorly  drained.  These  soils  respond 
to  subsurface  drainage  very  well  and  give  good 
yields  in  tobacco,  corn  and  soybeans  grown  in 
this  area. 

The  town  of  Hemingway  is  located  in  the  upper 
center  of  the  area  and  growing  residential 
and  industrial  interests  around  it  have  af- 
fected the  amount  of  drainage  runoff.  This  is 
reflected  in  the  Engineering  and  Design  Data 
for  the  watershed  in  this  vicinity. 

Area  2 - Indiantown -Stuckey- 
New  Morrisville 

This  area  is  a long,  generally  rectangular 
section,  running  north  and  southwith  Black 
Mingo  Creek  across  its  midsection.  The  creek 
provides  the  outlet  for  other  tributaries 
that  drain  primarily  a farming  section  in  the 
upper  half  composed  of  level  to  slightly 
undulating  land.  The  soils  are  deep  and  mod- 
erately well -drained  to  poorly  drained.  Sub- 
surface drainage  ditches  give  good  results  in 
increased  yields  of  the  tobacco,  corn  and 
soybeans . 

The  lower  half  of  this  area  is  comprised 
primarily  of  flat  bays  which  contain  wet  sandy 
soils  that  are  somewhat  poorly  drained  to  veiy 
poorly  drained.  The  bays  are  relatively 
undeveloped  and  are  mostly  covered  with  hard- 
wood and  other  swampy  areas  with  some  timber 
producing  land.  Due  to  its  nearly  level 
topography,  drainage  of  this  section  is  diffi- 
cult to  obtain.  Wildlife  is  more  abundant. 


Area  3 - Nesmith -Rhems- Warsaw 

Area  3,  located  in  the  eastern  central  section 
of  the  county,  is  a small  area  bordered  on  tie 
north  by  Black  Mingo  Creek  and  on  the  south  by 
the  Black  River.  These  two  streams  provide 
outlets  for  the  upper  and  lower  farming  seg- 
ments while  the  mid “section  is  composed  of 
flat  bay  areas  which  overflow  periodically  in 
small  streams  in  several  directions. 

The  soils  in  the  area  are  nearly  level,  rang- 
ing from  well  drained  to  poorly  drained;  sub- 
surface drainage  ditches  are  very  effective. 
The  mid "section  is  covered  largely  Dy  undevel- 
oped timberland  with  abundant  wildlife.  Timber 
companies  are  developing  new  tree  plantations 
in  the  central  section  of  this  area.  Drainage 
patterns  will  influence  this  development. 

Area  4 -Cades -Roper  Crossroads- 
Cedar  Swamp 

This  area  located  in  the  north  central  section 
of  the  county  is  bordered  on  the  north  by  Lake 
Swamp.  It  is  covered  by  a network  of  swampy 
drainageways  either  running  to  Lake  Swamp  or 
converging  into  the  upper  reaches  of  Black 
Mingo  Creek  to  the  east. 

The  soils  are  deep  and  nearly  level,  ranging 
from  well  drained  to  poorly  drained.  They 
respond  well  to  subsurface  drainage  and  pro- 
duce good  general  crop  yields.  The  swamps 
and  timberland  provide  much  wildlife  in  this 
area  and  large  acreages  are  leased  for  hunting 
rights . 

Area  5 - Millwood  - Trio  - Sutton’s 

Area  5 is  a long  narrow  area  extending  south 
from  the  center  of  the  county  across  Black 
River  and  is  bordered  on  the  south  by  the 
Santee  River.  The  Black  River,  passing 
through  the  upper  portion,  provides  the  natu- 
ral outlet  for  tributaries  in  more  than  half 
of  this  area.  The  Santee  River  is  the  outlet 
for  the  southernmost  portion. 

This  area  has  lesser  improved  drainageways 
than  the  planning  areas  north  of  the  Black 
River.  It  has  numerous  old  plantations  with 
large  tracts  of  timberland  on  which  hunting 
rights  are  leased. 

The  major  portion  of  the  soils  in  the  area  are 
comprised  of  relatively  thin  topsoils  with 
clay  subsoils.  They  can  be  described  as  near- 
ly level  and  most  are  poorly  drained.  The 
better  farm  fields  produce  fair  general  crops 
and  pasture. 
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Area  6 - Bloomingvale  - Earle  - Wee  Tee 

This  area  is  very  similar  to  Area  5 in  its 
physical  characteristics.  Located  in  the 
southernmost  corner  of  the  county,  it  is 
crossed  in  the  upper  section  by  the  Black 
River  and  bordered  on  the  south  by  the  Santee 
River.  There  are  several  large  bay  areas  in 
the  midsection.  Area  6 is  old  plantation 
country  and  large  tracts  are  leased  for  quail 
and  deer  hunting. 

The  soils  are  nearly  level  and  poorly  drained. 
The  bay  area  soils  are  very  poorly  drained. 
Good  general  crops  are  produced  on  farmlands 
along  both  sides  of  the  river  in  the  upper 
portion  of  this  area. 

Area  7 -Kingstree-  Cades  - Moores 

Area  7,  located  in  the  northwestern  corner  of 
the  county,  is  comprised  almost  totally  of 
the  Klngstree  Swamp  Watershed,  which  outlets 
into  the  Black  River  at  Kingstree.  A large 
part  of  Kingstree  Swamp  was  improved  in  the 
early  twenties  by  the  old  Kingstree  Swamp 
District  drainage  canal.  To  some  degree, 
these  old  ditches  are  still  effective;  some 
need  maintenance  to  restore  their  full  capa- 
city. 

There  are  several  poorly  drained  bays  scatter- 
ed over  the  area.  The  soils  in  the  farming 
sections  respond  well  to  subsurface  drainage 
and,  with  drainage,  produce  good  crops  of  to- 
bacco, cotton,  corn  and  soybeans.  They  are 
good  deep  sandy  soils  and  nearly  level.  Deer, 
quail  and  other  game  are  plentiful  in  this 
section  of  the  county. 

Several  of  the  largest  industries  in  the  coun- 
ty are  located  in  this  section.  Some  timber- 
land  improvement  and  development  is  being  done 
in  the  midsection  of  this  area. 


Area  8 - Kingstree  - Boggy  Swamp 

In  this  area,  just  south  and  east  of  Kingstree, 
Boggy  Swamp  runs  from  north  to  south  and  into 
Black  River  which  crosses  the  southwest  corner. 
These  two  main  drainageways  provide  the  out- 
lets for  the  smaller  tributaries  of  the  area. 

The  western  portion,  in  the  vicinity  of  Black 
River,  is  covered  by  undeveloped  swampland  and 
swamptree  growth.  The  low-lying  parts  are 
subject  to  overflow  and  flooding  and  provide 
hunting  and  fishing  in  the  section.  Drainage 
ditches  therefore  would  benefit  only  a few 
higher  land  sites. 

The  eastern  half  of  Area  8 is  composed  of 
farmland  on  either  side  of  Boggy  Swamp.  The 
soils  are  nearly  level  and  can  be  greatly 
benefitted  by  drainage  ditches  where  outlets 


are  improved  or  provided.  Crops  produced  in 
this  section  are  tobacco,  corn,  soybeans  and 
some  truck. 

Area  9*  Salters -Lane- Gourdin 

Area  9,  located  in  the  south  central  part  of 
the  county  is  bounded  on  the  north  by  Laws 
Swamp  and  Black  River  and  on  the  south  by  San- 
tee River,  the  county  line.  The  upper  half  of 
the  area  drains  north  into  Black  River  and  the 
lower  end  drains  south  into  the  Santee  River. 
The  middle  quarter  of  the  area,  with  the  town 
of  Lane  in  the  center,  is  a nearly  level  sec- 
tion with  few  outlets. 

Like  Area  5,  Area  9 has  fewer  improved  drain- 
ageways than  the  areas  north  of  Black  River; 
a number  of  old  plantations  lease  timberland 
hunting  rights . 

Most  of  the  soils  have  relatively  thin  topsoil 
with  clay  subsoils.  They  can  be  described  as 
nearly  level  and  most  are  poorly  drained.  Some 
of  the  better  farmland  fields,  on  higher  ele- 
vations, produce  fair  general  crops  and  pas- 
ture. Some  timber  development  is  being  done 
in  the  central  section. 


Area  10  - Hebron  - Mouzon  - Bennett  Swamp 

On  the  western  side  of  the  county.  Area  10  is 
divided  in  the  middle  by  Black  River  running 
west  to  east  which  provides  the  outlet  for  the 
upper  two-thirds  of  the  area.  The  lower  third 
tributaries  drain  into  Bennett  Swamp  which 
runs  across  the  bottom  end. 

Most  of  the  soils  are  nearly  flat,  improve 
with  drainage  and  give  good  crop  yields  of  to- 
bacco, cotton,  corn,  soybeans  and  some  truck. 
The  river  swamp  area  is  subject  to  overflow, 
is  undeveloped  and  provides  hunting  and  fish- 
ing. Quail  are  abundant  in  the  area. 

Area  11  - Greeleyville  - Heineman 

Area  11  is  a small  block  in  the  southwest  cor- 
ner of  the  county  bordered  by  the  Clarendon 
County  line  on  the  east,  Santee  River  on  the 
south  and  U.  S.  Highway  No.  52  on  the  east. 

The  town  of  Greeleyville  is  located  in  the 
center  of  the  block  with  highways  radiating  in 
all  directions  from  town. 

Almost  all  of  the  drainage  is  toward  and  into 
tributaries  of  the  Santee  River  on  the  south. 
Two  bays,  one  southeast  and  one  southwest  of 
Greeleyville,  occupy  sizeable  areas  of  unde- 
veloped land  as  well  as  the  Santee  River  Swamp 
which  is  subject  to  overflow. 

The  soils  in  the  higher  elevation  areas  res- 
pond to  drainage  ditches  and  yield  fair  gener- 
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a 1 crops. 

A number  of  old  plantations  have  leased  hunt" 
Ing  areas . 

Factors  Considered  in 
Preparation  of  Plan 

The  Drainage  Feasibility  Study  was  prepared  by 
engineers  of  the  Soil  Conservation  Service 
with  the  assistance  of  the  Williamsburg  County 
Development  Board  and  County  Supervisor's 
office.  On_site  investigations  were  made  of 
the  outlets  for  each  main  canal,  and  the  fac" 
tors  affecting  drainage  within  the  watershed, 
such  as  land  use,  river  stages,  flooding  and 
the  time  of  year  in  which  flooding  occurs, 
were  studied. 

Present  land  use  and  anticipated  future  land 
use  was  considered  in  preparing  the  design  of 
needed  drainage  canals.  Engineering  informa- 
tion available  through  the  Williamsburg  County 
Work  Unit  office  of  the  Soil  Conservation 
Service  was  also  used,  particularly  that  per- 
taining to  drainage  investigations. 

U.  S.  Geological  Survey  Topographic  Maps  were 
used  to  determine  the  general  topography  with- 
in each  watershed  and  to  assist  in  delineation 
of  watersheds.  A limited  amount  of  instrument 
surveying  was  made  to  secure  detailed  informa- 
tion in  some  areas  to  determine  direction  of 
runoff  and  outlets. 

Aerial  photographs,  scale  1"  = 1320',  flown  in 
1966,  were  used  in  recording  field  data  and 
for  the  preparation  of  the  drainage  plan. 

Agencies  and  commercial  concerns,  having  know- 
ledge of  specific  drainage  problems,  were  con- 
sulted in  making  the  final  decisions  in  cer- 
tain areas.  Also,  maps,  surveys  and  plans 
available  from  these  agencies  were  used. 

In  most  instances,  mains  were  located  along 
natural  drains  with  modifications  in  alignment 
to  improve  the  flow  and  the  collection  of 
water.  All  needed  laterals  within  the  water- 
sheds were  not  located  since  the  purpose  of 
the  study  is  to  locate  and  design  only  the 
main  canals  which  will  furnish  the  means  of 
disposal  of  runoff  from  all  parts  of  the  water- 
shed. All  mains  are  terminated  in  rivers, 
creeks  or  natural  outlets  at  a point  where 
they  have  adequate  capacity  and  depth. 

No  attempt  was  made  to  locate  underground 
utilities  such  as  telephone  cables,  gas  pipe- 
lines, water  mains  and  conduits  as  a part  of 
this  study.  However,  due  consideration  must 
be  given  to  the  location  of  these  underground 
utilities  during  the  preparation  of  the  final 
plans . 

In  general,  the  drainage  plan  was  limited  to 

4-31963  7-72 


areas  considered  as  "high  lands",  that  is, five 
feet  or  more  above  mean  low  water. 

Watersheds  draining  into  the  county  from  ad- 
joining counties  were  determined  for  the  pur- 
pose of  designing  main  canals.  The  mains, 
however,  are  shown  beginning  at  the  county 
line.  Due  attention  was  given  to  possible 
land  use  changes  in  adjacent  counties  that 
would  affect  runoff  coming  into  these  water- 
sheds . 

Engineering  Considerations 

Engineering  considerations  for  planning, design, 
construction,  maintenance  and  other  matters 
pertinent  to  the  Main  Drainage  Canals  Feasi- 
bility Study  are  listed  below: 

Design 

The  plan  presented  herewith  is  a Feasibility 
Study  to  estimate  the  cost  and  the  extent  of 
needed  main  drainage  facilities  and  the  phy- 
sical practicability  of  drainage  in  the  county. 
Detailed  engineering  surveys  and  designs  will 
be  required  before  any  part  of  the  proposed 
plan  is  constructed.  All  improvements  should 
be  made  continuous.  Layout  and  construction 
should  begin  at  the  outlet  end  and  continue 
upstream. 

Plans  and  designs  contained  in  this  report  do 
not  include  a complete  study  of  underground 
storm  sewers  near  towns  found  in  Areas  1,7,8, 

9 and  11;  there  is  a lack  of  information  on 
original  surveys  and  designs  showing  size, 
depth  and  location.  Detailed  studies  will  be 
needed  to  determine  the  present  condition  of 
these  storm  sewers  and  additional  needs. 

Culverts  at  railroad  and  road  crossings  were 
designed  to  satisfy  the  minimum  requirements 
based  on  expected  flow.  Increases  in  size  of 
these  structures  may  be  desirable  to  provide 
an  added  safety  factor  for  passing  runoff  in 
excess  of  designed  flow  where  future  unfore- 
seen improvements  are  to  be  made  in  the  vicin- 
ity. 

Organizations  or  agencies  concerned  with 
environmental  protection  should  be  consulted 
when  the  ecology  of  an  area  may  be  affected  by 
the  construction  of  main  drainage  canals. 

Acquisition  of  Rights-of-way 

The  means  for,  and  the  acquisition  of,  ade- 
quate rights“of~way  for  the  installation  of 
main  canals  is  absolutely  essential.  The 
right-of-way  must  be  adequate  to  take  care  of 
width  requirements  for  channel  section,  berm, 
spoil  management  and  access.  (See  Figure  No. 2) 
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Maintenance  of  Channels 

A well  organized  and  adequately  financed  main- 
tenance  program  is  essential  to  maintain 
design  capacity  in  all  canals. 

Provision  for  annual  maintenance  or  periodic 
reconstruction  to  maintain  the  effectiveness 
of  the  channel  must  be  considered  prior  to 
construction.  Many  drainage  enterprises  fail 
to  function  as  designed  and  this  can  be  di“ 
rectly  attributed  to  an  inadequate  maintenance 
program.  Maintenance  of  designed  depth  of 
channels  is  one  of  the  most  important  items  in 
a maintenance  program.  The  cost  of  mainte- 
nance  may  be  reduced  considerably  if  provision 
is  made  in  channel  designs  for  easy  access  and 
stabilization  of  silt-contributing  areas,  such 
as  ditch  side  slopes,  new  road  fills  and  road 
ditch  intersections,  immediately  following 
construction. 


Obstructions 

Construction  of  fences,  walks  and  other  struc- 
tures that  may  retard  channel  flow  should  not 
be  permitted.  Other  structures  such  as  cul- 
verts, bridge  piers,  trestles,  etc.  should  be 
designed  to  result  in  minimum  interference 
with  the  channel  flow.  Dumping  trash,  garbage 
and  other  debris  in  channels  should  be  pro- 
hibited . 

Definition  of  Terms 

Brief  descriptions  of  terms  used  in  this  re- 
port are  listed  below  in  alphabetical  order. 

c . f ,s . - Abbreviation  for  cubic  feet  per  sec- 
ond; a unit  of  water-flow  sometimes  called 
"second  feet." 

Infiltration  - The  entrance  of  water  into 
surface  horizons  of  soil. 

Internal  Drainage  “ The  movement  of  water 
through  the  soil  profile.  The  rate  is  affect- 
ed by  the  texture  of  the  surface  soil  and  of 
the  subsoil  and  by  the  height  of  the  water 
table.  A wet,  deep  sand  may  have  slow  inter- 
nal drainage  when  the  water  table  is  high, and 
rapid  internal  drainage  when  the  water  table 
is  low.  A plastic,  sandy  clay  soil  may  have 
slow  internal  drainage  regardless  of  water 
table  height. 

Lateral  Ditch  “ A major  ditch  in  a drainage 
system  which  serves  as  a link  between  the  main 
ditch  and  the  collection  system  in  a segment 
of  the  watershed. 

Main  Canal  (Ditch  or  Channel)  - The  principal 
channel  which  conducts  the  drainage  water  from 
the  watershed  to  the  outlet. 
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Permeability  Rate  “ The  rate  of  movement  of 
water  through  the  soil. 

Profile.  Soil  “ A vertical  section  of  the  soil 
through  all  its  horizons  and  extending  into 
the  parent  material. 

Reach  - A length  of  channel  selected  for  use 
in  hydraulic  computations. 

Relief  “ The  elevations  or  inequalities  of  a 
land  surface,  considered  collectively. 

Runoff,  Surface  - The  total  rainfall  minus 
losses  from  interception,  infiltration,  evapo- 
transpiratlon,  and  surface  storage;  that 
which  moves  across  the  ground  to  a stream  or 
depression . 

Runoff,  Subsurface  “ Water  that  infiltrates 
the  soil  and  reappears  as  seepage  or  spring 
flow. 

Soil  Drainage  “ (1)  The  rapidity  and  extent  of 
the  removal  of  water  from  the  soil  by  runoff 
and  flow  through  the  soil  to  underground 
spaces.  (2)  As  a condition  of  the  soil,  the 
frequency  and  duration  of  periods  when  the 
soil  is  free  of  saturation.  For  example,  in 
well-drained  soils,  the  water  is  removed 
readily,  but  not  rapidly;  in  poorly  drained 
soils,  the  root  zone  is  waterlogged  for  long 
periods  and  the  roots  of  ordinary  crop  plants 
cannot  get  enough  oxygen;  and  in  excessively 
drained  soils,  the  water  is  removed  so  com- 
pletely that  most  crop  plants  are  damaged  by 
lack  of  water. 

Soil  Structure  - The  arrangement  of  the  indi- 
vidual grains  and  aggregates  that  make  up  the 
soil  mass;  may  refer  to  the  natural  arrange- 
ments of  the  soil  when  in  place  and  undisturb- 
ed or  to  the  soil  at  any  degree  of  disturbance. 

Subsoil  - In  soils  with  weak  profile  develop- 
ment, the  subsoil  can  be  defined  as  the  soil 
below  the  plowed  soil  (or  its  equivalent  of 
surface  soil)  in  which  roots  normally  grow. 

Surface  Soil  - The  soil  ordinarily  moved  in 
tillage  or  the  equivalent  in  uncultivated  soil 
about  six  to  ten  inches  in  thickness. 

Terrace  (Geological)  - An  old  alluvial  plain, 
ordinarily  flat  or  undulating,  bordering  a 
river,  lake  or  the  sea.  Stream  terraces  are 
frequently  called  second  bottoms,  as  contrast- 
ed to  flood  plains,  and  are  seldom  subject  to 
overflow.  Marine  terraces  were  deposited  by 
the  sea  and  are  generally  wide. 

Texture , Soil  - The  relative  proportions  of 
sand,  silt  and  clay  particles  in  a mass  of 
soil.  The  basic  textural  classes,  in  order  of 
increasing  proportions  of  fine  particles  are 
as  follows:  sand,  loamy  sand,  sandy  loam. 
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loam,  silt  loam,  silt,  sandy  clay  loam,  clay 
loam,  silty  clay  loam,  sandy  clay,  silty  clay 
and  clay.  The  sand,  loamy  sand,  and  sandy 
loam  classes  may  be  further  divided  by  speci” 
fying  "coarse,"  "fine, "or  "very  fine."  A 
coarse “textured  soil  is  one  high  in  sand 
content;  a fine“textured  soil  is  one  high  in 
clay  content. 

Water~holding  Capacity  ~ The  ability  of  a 
soil  to  hold  water.  The  capacity  (or  abili" 
ty)  of  soil  to  hold  water  against  gravity. 

Watershed  " An  area  of  land  from  which  all 
water  that  falls  within  the  area  converges 
toward  and  discharges  past  a designated  point. 


Potential  Sites  For  Lake  Dams 


While  field  data  was  being  collected  for  this  report,  several  potential  sites  for  lakes  were 
observed  across  the  county.  These  were  noted  and  tabulated  as  possible  sites  for  dams  to  pro- 
vide  the  lakes.  It  should  be  understood  that  these  sites  were  listed  as  observations  only  and 
no  survey  was  made  otherwise.  It  will  be  necessary  to  make  a complete  engineering  investiga” 
tion  to  determine  their  economic  feasibility.  The  potential  site  locations  are  listed  in 
table  4. 


TABLE  4 

POTENTIAL  DAM  SITE  LOCATIONS 


Planning  Area  No.  of  Sites 


Description 


Area  # 1 


2 

3 


1 

1 

1 


On  Poplar  Hill  Branch  just  north  of 
S.  C.  Hwy.  512. 

On  Indian  Town  Swamp  just  north  of 
S.  C.  Hwy.  512. 

On  Headless  Swamp  east  of  S.  C.  Hwy.  121. 


4 

5 


1 On  Cedar  Swamp  between  S.  C.  Hwy.  261  and 

S.  C.  Hwy.  24. 

1 On  Ox  Swamp  north  of  Highway  521  east  of 

Burrows  Crossroads. 


7 


1 On  Kings  tree  Swamp,  north  of  S.  C.  Hwy. 

44  near  Fennell  Field. 


6 


1 


On  Boggy  Swamp,  north  of  S.  C.  Hwy.  147. 


10 


1 


On  Pudding  Swamp,  north  of  S.  C.  Hwy.  287 
near  McIntosh  Farms. 
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Explanation  of  Engineering  Data  Tables 

The  following  Engineering  Data  Tables  Column  12  CULVERTS,  LOWERING”LENGTH  AND 

contain  information,  by  areas,  for  each  SIZE 

main  canal  and  lateral,  by  watersheds.  Existing  culverts  shown  in  Col. 

11  which  are  to  be  re-used  by 

An  explanation  of  each  column  in  the  lowering  to  a new  grade  eleva- 

Engineering  Data  sheets  is  as  follows;  tion. 


Column  1 
Column  2 


Column  3 
Column  4 

Column  5 
Column  6 
Column  7 
Column  8 
Column  9 
Column  10 

Column  11 


CANAL  NUMBER 
Numbering  of  main  canals 
begin  with  M“1  and  laterals 
with  L“1 , in  each  area. 

LENGTH  IN  FEET 


Column  13  CULVERTS,  BRIDGES  AND  TRESTLES 
NEW-LENGTH  & SIZE 
Refers  to  additional  culverts, 
bridges  and  trestles  required  to 
handle  design  discharge.  Design 
is  based  on  round  concrete  pipe. 


Stationing  of  all  mains  and 


laterals  begins  at  the  upper 
end  (headwaters)  and  continues 

R.  C. 

Br. 

Reinforced 

bridge 

concrete 

toward  the  outlet.  Mains  and 
laterals  are  shown  in  reaches 

C.  T. 

Br. 

Creosoted 

bridge 

timber 

or  sections  in  the  data  tables 
for  design  purposes.  Each 

U.  T. 

Br. 

Untreated 

bridge 

timber 

reach  or  section  reflects  a 
change  in  water  concentration 

C.  T. 

Tres.  - 

Creosoted 

trestle 

timber 

resulting  from  entrance  of 

lateral  drainage.  Column  14  TOTAL  ESTIMATED  COST  IN  DOLLARS 


WATERSHED  IN  ACRES 
See  definition  of  terms. 

DISCHARGE-CUBIC  FEET  PER  SECOND 
From  appropriate  drainage  co- 
efficient curves  dependent  on 
land  use.  (See  Fig.  No.  1) 

TOP  WIDTH  IN  FEET 
Self  explanatory. 

BOTTOM  WIDTH  IN  FEET 
Self  explanatory. 


Total  costs  shown  include  only 
the  estimated  construction  costs 
and  do  not  include  engineering 
costs . or  the  cost  of  acquiring 
required  rieht-of “wav.  When 
preparing  the  final  cost  esti- 
mates these  engineering  costs 
and  right-of-way  costs  should  be 
included  in  the  total  cost  of  the 
project.  Total  estimated  costs, 
as  shown,  are  based  on  the  follow 
ing  unit  prices  prevailing  in 
Williamsburg  County,  in  1970;  (A 
summary  of  total  costs  by  areas 
is  shown  in  Table  5.) 


AVERAGE  DEPTH  IN  FEET 


Self  explanatory. 
EXCAVATION  IN  CUBIC  YARDS 


EXCAVATION 

General  - $0.25  per  cu.  yd. 


Self  explanatory. 

RIGHT-OF-WAY  CLEARING  IN  ACRES 
Self  explanatory. 

REQUIRED  RIGHT-OF-WAY  WIDTH 
IN  FEET 

Minimum  width  requirements  for 
channel  cross  section,  spoil 
management,  berm  width  and 
maintenance  access  road. 

CULVERTS,  BRIDGES  EXISTING  - 
LENGTH  & SIZE 

Existing  in-place  culverts  or 
bridge;  re-used  in  Col.  12  or 
disposition  is  shoxro  by  the 
footnote . 


RIGHT-OF-WAY  CLEARING 

General  - $200.00  per  ac . 

LOWERING  EXISTING  CULVERTS 

Labor  and  equipment  costs  only. 

NEW  CULVERT  AND  CONDUIT  COSTS 
Based  on  present  cost  of  circu- 
lar concrete  pipe. 

BRIDGES 

Precast  reinforced  concrete 
bridges  were  used  under  main 
highways  and  secondary  roads. 

Prevailing  cost 

$1000  per  15'  span. 
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TABLE  HO.  5 

SUMMARY  OF  QUANTITIES  AND  COSTS  BY  AREAS 

FROM  ENGINEERING  AND  DESIGN  DATA 


Area 

Number 

Length  of 
Canals 
(feet) 

Excavation 
(cubic  yards) 

Right-of-Way 

Clearing 

(acres) 

Estimated 
Total  Cost 
(dollars)  1 / 

1 

284,800 

534,452 

247.4 

211,777 

2 

321,000 

600,955 

278.7 

238,798 

3 

195,800 

374,377 

172.5 

150,761 

A 

416,100 

856,906 

386.5 

329,423 

5 

281,900 

555,519 

253.4 

208,659 

6 

387,200 

889,809 

389.9 

351,580 

7 

308,200 

148,543 

69.9 

57,276 

8 

214,800 

371,628 

176.1 

144,446 

9 

324,600 

631,869 

289.8 

239,769 

10 

260,500 

431,391 

203.5 

169,305 

11 

251,300 

469,653 

215.9 

183,271 

Sub- 

Totals 

3,246,200 

5,865,102 

2,683.6 

2,285,065 

Plus  157,  added 

for  contingencies  “ 

342,760 

County 

Totals 

3,246,200 

5,865,102 

2,683.6 

2,627,825 

1/  Based  on  1971  prices. 


4-31983  7-72 
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ENGINEERING  AND  DESIGN  DATA 

Area  1 - Hemingway -Union  Crossroads-  Outland 
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5.  DEPARTMENT  OF  AGRICULTURE',  SOIL  CONSERVATION  SERVICE  Work  Sheet  3—  70  4-R-29076- 


ENGINEERING  AND  DESIGN  DATA 

Area  1-  Hemlngway-Union  Crossroads-  Outland 
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ENGINEERING  AND  DESIGN  DATA 

Area  1 - Hemingway -Union  Crossroads*  Outland  Sheet  3 of  4 
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ESTIMATED 
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DOLLARS 
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15'  R.C.  Br. 

<r  cm 

cm  <r  i i i i i 

i i i i i i i 

- - i i i i i 

o o 
co  <T 

J-4 

PQ  Z - 

o oo 

tiii  • co  <r  • 
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ENGINEERING  AND  DESIGN  DATA 

Area  1 - Hemingway -Union  Crossroads- Outland  Sheet  4 of  A 
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ESTIMATED 

COST 

DOLLARS 

(14) 
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4,197.00 
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>.  DEPARTMENT  OF  AGRICULTURE",  SOIL  CONSERVATION  SERVICE  Work  Sheet  3“70  H-R-29076- 


ENGINEERING  AND  DESIGN  DATA 

Area  2 - Indiantown-Stuckey- NewMorrisville  sheet 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 
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DISCHARGE 

e.  f. s. 
(4) 

ir,inr^n-4cocoMTCMcoOMr<Moo 

AvONOtMinmCOHNCOi-lM 

r—4  CM  i—4 

CM  to  CO  ON 
CM  CM  vO  VO 

r-4  CM  m vO  vO  r-l 
r-4  CM  CM  1-4  MT  ON 

cm  m co  o vo 

CM  CM  CO  co  O 

in  on  vd 

vo  co 

WATERSHED 
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(3) 

•X'JNCM0000<r*r«J'OMv£>(M 
N0''J'TC0'0OO(Mf0in(0N 
OOONCOOOCMr's.OOCQONCMMXr-4CO 
CO  CO  r—4  r-l 

vO  cm  vO  VT 
N r—4  lQ  00 
CM  CO  O O 

r—4  i—4 

<r  o oo  vo  <r  oo 

CM  1—4  o VO  co 

r-4  CM  CO  O vO  MX 
CM  r-4 

CO  CM  MX  O VO 

vo  CM  00  rs  o 

CM  CO  co  CM  00 

CM  1 — 1 r—4 

O vo  O 
>3-  r-*  00 
vo  O co 

r—4  r—l 

(— 

o • 

CM 

UJ  LA-  w- 

—1 

OOOOOOOOOOQOOO 

oooooooooooooo 

OMhOvDCOHOOvOihHONvO 
MX  CO  CM  CM  UQ  p—4  CM  MT  CM  m CM  m ** 

m 

MX 

o o o o o 
o o o o o 
00  cm  vT  VO  o 

r—l  CO  " 

1—4 
r—4 

o o o o o o o 

o o o o o o o 

vo  n n n 'j  o rs 

r-4  CO  r-l  CM  CM  MX  *» 

m 

o o o o o o 
o o o o o o 

vO  rs  CM  ON  O *x 
r-4  r-4  <x  MX  in  * 
rs. 
r—4 

o o o 
o o o 

1—4  CM  O 

in  MT  <r 

< . ^ 

2 O — 

Z - 

o 

p—4 

1—4  t— 1 1—4  1—4  r—l  P—4  T—l  1—4  r—4  CM  CM  CO  CO  p— 4 
1 1 1 1 1 1 1 1 1 1 » 1 1 <TJ 

SSSSJJhJhJJJhJMlhJiJ 

o 

H 

CM 

CM  CM  CM  CM  1-4 
i 1 • 1 cO 

S E E E 

o 

H 

CO 

1 

CO  CO  CO  CO  t— 4 r—4  r—4 

1 1 1 1 1 1 (0 

E E a E 4-3  J XJ 

o 
H 

MX 

1 

MX  MT  MT  r-4  r-4  r-4 

I l I I l co 

S S S A-J  HJ  4J 

o 

E-4 
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ENGINEERING  AND  DESIGN  DATA 

Area  2 • In  diantown -Stuckey-  NewMorrisville 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(It) 

16,186.00 

15,107.00 

9,289.00 

O 

O 

O* 

<r 

2,713.00 

O 

O 

'T 

r>. 

vT 

O 

O 

00 

>3 

co 

CULVERTS  A 
BRIDGES-NEW 

Length  A Size 
(13) 

30'R.C.  Br. 

30'  - 30" 

b 

co  • 1 • 

1 1 1 1 

- 1 1 1 

0 

>3- 

b CM 

co  <r  1 

1 1 1 

- . 1 

0 0 
co  co 

1 1 
1 1 
1 1 

1 1 1 
1 1 1 
1 1 1 

1 1 

1 1 

1 1 

CULVERTS 

LOWERING 

Length  A Size 
(12) 

1 1 
1 1 
1 1 

1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 

1 1 1 1 

1 1 1 1 

till 

1 1 1 
1 1 1 
1 1 1 

b 

CM  1 

1 1 

b 

CO 

b 

CO  1 1 

1 1 1 

b 

>3 

CM 

MT  - 

1 l 

. 1 

O 

>3 

CULVERTS 

EXISTING 

Len  g th  A Size 
(II) 

0 b 

CO  CM  1 

1 1 1 

- - 1 

0 0 

CO  CO 
CM  CM 

rt  r 
•*3 

II  • CM  1 1 1 1 

O 

II  • 1 1 1 1 1 

OS 

II  - 1 1 1 1 

- O 
uO  CM 

b 

CM  1 1 1 

till 
.III 

O 

MX 

b b 

CM  CO  • 

1 1 1 

0 0 

CM  CO 
/-*  v /*\ 
CM  CM 
-w/ 

b 

CM  1 

1 1 

. 1 

O 

CO 

. ^ 
b b 

co  co  1 1 

till 

..II 

0 0 
>3  <r 

b 

vT  » 

1 1 

b ’ 

<r 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

55 

57 

vO(MCOCOCOCOO'H 

vruOr^COCOCOvTMT 

CO  sT  XO  CO 

co  <r  <r  ro 

00  co  00 

CO  CO  CO 

00  00 
co  co 

00  00  00 

CO  CO  co 

00  00 
co  co 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

1.7 

3.5 

16.3 

rsrsNisirj^O'JvO 

COH«J(MHNHNON 

UN  On  CO  CO  O 
CO  cO  O H CM 

00  O >3  CM 
CM  ft  r— 1 UO 

cm  <r  no 

CM  ft  CO 

O r>.  co  O 

CO  O CM  VO 

CM  00  O 
—t  CM  3 

EXCAVATION 

Cu.  Yds. 
(8) 

3885 

8340 

35,703 

OnOCOnOOvTOOOn 
MDUOONvOOOCMr— IvO 
h co  in<r  on  od  <m  0 0 
00  co  »in  cm  n m •* 

0 co 

ft  <r 

in  CM  -J  lO 

O H H vO  O' 

t-J  vO  vO  vO 

•*  cm  •* 
>3  <r 

ft  CM 

-3  >3  <N  O 
CM  CM  ft  nO 
vO  ON  00  CO 
UN  ft  CM  «* 
O 

O CM  CM 
vT  ft  UN 

<r  00  cm 

>3  CM  N 

CO  O 00  MO 

nO  00  CO  CO 

0 *3  UN  ft 

no  ft  <T  •* 

CM 

ft 

0O  si  CM 

NO  CM  ON 
CO  NO  ON 
CM  UN 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

un  un 

unununununununun 

UN  UN  UN  UN 

m un  uo 

UN  UN 

UN  UN  UN 

UN  UN 

BOTTOM 

WIDTH 

Ft. 

(6) 

9 

10 

vOCOvOCOCOCOr^'O- 

CO  UO  vO  CO 

CO  CO  CO 

CO  CO 

CO  CO  CO 

CO  CO 

TOP 

WIDTH 

Ft. 

(5) 

19 

20 

'DOOvOCOCOfOlsvI 
r— 1 H CM  H ft  t— 1 ft  r—4 

CO  UO  VO  co 

CO  co  CO 

co  co 

1 1 1 1 

CO  CO  CO 

CO  CO 

ft  ft 

D 1 SCHARGE 
c.  f . s. 

m 

96 

112 

COvOvMn^OOCO 

NOONHH>TCOvr 

H 

CO  vO  CM  OO 
CM  U0  NO 

OOH 
CM  CM  CO 

O CM 

r— 1 ft 

CO  CO  t>. 

CM  CO  H 

22 

39 

WATERSHED 

Ac . 

(3) 

1568 

1884 

CMCMOMTCOOCMMT 
COCMMvOMOONO 
r— 1 CO  CM  H CM  iO  CM  is 
^ ^ CO  ft 

cm  0 0 <r 

ON  <T  <T  00 
CM  CO  ON 

vO  vO  CM 
CO  On  t— 1 
CM  CM  >3 

100 

128 

280 

532 

200 

268 

538 

LENGTH 

Ft. 

(2) 

1500 

3000 

17,800 

OOOOOOOOO 

OOOOOOOOO 

Ovoi^.r^ocoooco 

>3  ft  CM  CO  CM  CO  •— 1 CO  •* 
CM 

OOOOO 
OOOOO 
CO  ON  CO  CO  CO 
<r  r-*  ft  « 

<T 

OOOO 
OOOO 
00  CO  ON  O 

00  ft  ft  r*- 

OOO 
OOO 
O ON  ON 
CO  1— • >3 

O OOO 

0 OOO 

r-t  O H CM 

vT  1 — 1 CO  CO 

OOO 
OOO 
nO  CO  >3 
ft  CO  UN 

CANAL 

No. 

(1) 

M-5 

M-5 

Total *5 

nO 

vOvOvOHHCMNCOH 

1 1 1 1 I 1 1 1 CO 

SS2  J Ju 

0 

H 

1 

r^-  r— 1 « — 1 

1 l l l CO 

S S 2S  hJ  W 
0 
H 

M-8 

M-8 

M-8 

Total -8 

— 

M-9 

M-9 

Total -9 

M-10 

M-10 

L-l 

Total-10 

M-ll 

M-ll 

Total-11 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

o 

o 

r— 1 
00 

CO 

6,229.00 

o 

o 

CM 

m 

nO 

mt 

5,856.00 

o 

o 

CO 

<r 

o 

CO 

3,757.00 

6,035.00 

CULVERTS  S 
BR 1 DGES-NEW 

Len  gth  S Size 
(13) 

1 

1 

1 

15’  R.C.  Br. 

<r 

CN  1 1 

1 1 1 

- 1 1 

o 

CO 

NO  CNJ 
CO  1 

1 1 1 

o o 

<T  CO 

1 

1 

1 1 1 

1 1 1 

I 1 1 

15'  R.C.  Br. 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

CULVERTS 

LOWERING 

Len  gth  & Size 
(12) 

1 

1 

1 1 1 
1 1 1 
1 1 1 

\D 

1 CO  • 
1 1 1 

1 - 1 

o 

'T 

1 1 1 
1 1 1 
1 1 1 

1 

1 

50'  - 36" 

1 1 1 
1 1 1 
1 1 1 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

CULVERTS 

EXISTING 

Len  gth  & Size 

(ID 

1 

? 

vD 

1 CO  » 
1 1 1 

1 - 1 

o 

vT 

X 

00  NO 
^ CO  » 

1 1 1 

o o 
co  <r 

0 00 
CO  H 1 

1 1 1 

- _ 1 

o o 

NT  CNJ 
CO 

N_^ 

NO 

X 

nO 

50'  - 36" 

o 

1 CO  1 
1 1 1 

1 - 1 

o 

<r 

30'  R.C.  Br. 

REQU  1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

38 

CO  H si 

co  <r  <r 

00  00  co 
CO  CO  CO 

00  00  CO 
co  co  co 

38 

00  00  CO 
CO  CO  CO 

38 

41 

41 

00  NT  CM  00  00  <T 
co  nt  m NO  NO  CO 

RT.  OF  WAY 
CLEARING 
Ac . 

(9) 

•O  <T 
m m 

nO  05  00  CO 
CM  CM  i— 1 

n.  -t  m vo 
o co  > — i m 

co  cm  o m 

CNJ  CNJ  CNJ  vo 

CO  co 
<r  <r 

2.6 

1 .5 
0.4 

4.5 

cm  m <r  rH 
CM  CO  H N 

in  oo  in  .h  rH  no 

rH  r-l  <T  rH  CO  CO 

EXCAVATION 

Cu . Yds. 
(8) 

<T  *0 
O O 
00  00 

o o 

i“ 1 r— 1 

5180 

6012 

3885 

15,077 

o 00  o co 
co  o vo  <r 
<r  ao  on  cm 

r-l  VO  CM  ** 
pH 

co  o no  <r 

CO  <T  ON  CM 

m nt  on  o 
<r  <r  co  ~ 
co 

8732 

8732 

5328 

2960 

740 

9028 

O rH  ON  o 
<r  co  co  no 

NT  rH  00  NT 
<r  rv  (M  * 
NT 

o m co  no  <t  o 
no  00  VO  |H  <T  NO 
ON  CO  CO  CO  rN  CM 
CM  CO  * CM  N ON 

o 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

in 

m m m 

m m m 

m m m 

m 

Ln  m in 

in  in  in 

m in  m in  m m 

BOTTOM 
W 1 DTH 
Ft. 
(6) 

co 

co  <r  m 

co  co  co 

co  co  co 

co 

co  co  co 

co  <T  NT 

co  m co  <r  <r  o 

rH  pH  CM 

TOP 

WIDTH 

Ft. 

(5) 

13 

co  <r  m 

co  co  co 

co  co  co 

13 

co  co  co 

co  NT  NT 

co  Ln  co  <r  <r  o 

H H H CM  CM  CO 

D 1 SCHARGE 

c . f . s . 
(9) 

25 

co  on  in 
cm  <r  m 

<r  h oo 

CNJ  CNI 

ON  i—l  CM 
H CO  NT 

31 

CM  O H 
i— t CM  CM 

ON  ON  CM 

cm  <r  m 

o-J 

CO  ON  O O N CO 

co  m on  co  mt  on 

iH  iH  rH 

WATERSHED 

Ac. 

(3) 

<r 

CM 

CO 

366 

716 

808 

vO  vO  CM 

co  m n 

CNJ  CO 

co  nt  co 

CM  O CO 
CM  NT  m 

<T 

O 

NT 

00  O nO 
cm  m m 

rH  CM  CM 

O NT  00 
o O NO 

-o 

O O CM  O O CM 
<T  CO  IN  <T  NT  m 
NT  CO  NT  fO  NO  CM 
> — 1 CM  CM  NT 

LENGTH 

Ft. 

(2) 

7300 

7300 

o o o o 
o o o o 

in  O H CM 
CO  CO  CM  ON 

o o o o 
o o o o 

O lO  O NO 
H CM  N 

o o o o 
o o o o 
i — i O co 

CO  CO  CM  CO 

0065 

0065 

o o o o 
o o o o 

NO  O UO  rH 
CO  CM  nO 

o o o o 
o o o o 

O CO  N O 

CO  <T  rH  ON 

O O O O O O 
o o o o o o 

O iH  CO  00  CM  O 
CM  CM  <r  CM  CM 

CANAL 

No. 

(1) 

M-12 

Total-12 

M-13 

M-13 

M-13 

Total-13 

<T 

mt  <r  <r  • 

r— i i— i f— i i—i 

1 1 1 CO 

S S £ AJ 
o 
H 

M-15 

M-15 

M-15 

Total-15 

M-16 

Total-16 

M-17 

M-17 

M-17 

Total-17 

M-18 

M-18 

M-18 

Total-18 

On  ON  O'  O'  On  On 

k 2 2 k s k 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

23,714.00 

O 

O 

ro 

ON 

MO 

m 

CULVERTS  4 
BR  1 DGES-NEW 

Len  gth  4 Size 
(13) 

15'  R.C.  Br. 
15'  R.C.  Br. 

>-l  J-4  M M V* 

cqcq  rrr  copq  pq 

cm  no  oo 

• • i 1 <r  m nT  i ••*  • ai 

u o u o u 

• <111111  • • 1 < II 

od  c*5  pd  cd  od 

i i - - - i i ii 

- - ooo-- 

o o co  on  m mm  m 

CO  CO  r-4  t-4  .-1 

CULVERTS 

LOWERING 

Length  4 Size 
(12) 

1 1 I 1 

till 
III! 

1 1 1 1 1 1 1 1 1 1 1 1 II 
1 1 1 1 1 1 1 1 1 1 1 1 II 
1 1 1 1 1 1 1 1 1 1 1 1 II 

03 

CULVERTS 

EXISTING 

Length  4 Size 
(M) 

o 

i a)  m i 

c 

toil 

2 

1 - 1 
o 
<r 

CN 

v-/ 

o<r  <r  mt  oo  <r  oo  H 

CO  CNl  1 1 (M  N H 1 CM  1 i— 4 CN  < 1 

Q)  QJ  H 

1 1 C 1 l I I » I I G * ii  •• 

o o cj 

• •21  (-••l  - 21  - - i 

OO  ooo  O O O - 

CO  CO  COCOCO  CO  Csl  CN  in 

✓"N  /-N  CSCSsT 

CN  CN  CN  CNl 

N/  N*/  N/  W 

off  coefficien 

REQU 1 RED 
RT.  OF  WAV 
WIDTH 
Ft. 

(10) 

CO  CO  <-l  VO 
n CO  'T  <r 

• • • in  rNfNcococooocoooooco  • no  soon 

in  d m m mmiNcococococococo  m n <r  <r 

4-1  U 4-»  4-1 

CO  03  (13  <13 

3 3 3 3 

a*  cr  cr  cr 

ng  other  run 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

<r  CMO  N vO 

ro  n n N co 

Csl 

nsidered  ade 
nsidered  ade 
nsidered  ade 

3.6 

5.7 
2.0 
5.7 

3.9 
1.1 
3.5 

3.5 

5.5 
5.4 

2.9 

nsidered  ade 
10.6 

2.2 

5.6 

0) 

3 

/■N 

03 

V-Y 

4J 

c 

cu 

g. 

EXCAVATION 

Cu.  Yds. 
(8) 

OO  ^ O nO  v£> 
o <T  O O'  in 
CO  CO  <r  CO  or 
no  r>.  r*.  <r  ** 
co 

nO 

u u u o 

o o o o 

id  m to  m 

•r!  -rl  -H  CO  CM^COsTOCsTOsTO-HO  nO  NT  in 

oo  cmcnjonnTcnoooocm  no  on  m co 

T)  T3  ”U  CM  ONfOCONHHHCOON'ON'  00  O H 

m (!)  o co  - <r  *rN  cm  in  rs  •»  « m <u  - nt  **  •* 

AJAJ4J  CO  vT  i— 1 O 4J  CO  CM  NT 

OOO  «— I r-4  r-4  r— 4 U CM  H CO 

3 3 3 3 r-4 

U M U U 

+ Q for  seg 
culverts . 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m m m m 

0)  0)  03  0) 

c c c c 

ooo  o 

o o u m minininininininmin  o m uom 

0)  0)  0)  0) 

<13  (3  (3  (3 

ity.) 

pplicable 

jmber  of 

BOTTOM 

WIDTH 

Ft. 

(6) 

n to  in  vo 

i— 1 r-4  r-4  r—4 

<3  <3  co  <3 

C C C c 

<3  (3  C3  (3 

OOO  ON  OOvOCOCOCOCOCOCO  CO  O NO  ID  N 

4-)  4J  4J  4-) 

c p c c 

ed  capac 

d area  a 
icates  n 

TOP 

WIDTH 

Ft. 

(5) 

cn  n in  ^ 

<U  0)  <U CD 
03  0)  03  0) 

OOO)  o> 

J-i)-iJ-iOn  OOnOCOCOCOCOCOCOCO  m M3  VO  N 

Pu  Ph  0-1  r-4  CMCMCMHHHrlHHH^H  i-l  r-4 

C U4  XJ 

CO  4J  G 

•H  C3  *H 

0)  1-4 

CL)  3 r-4 

T3  Sr“* 

3 

LU 

<S> 

CU. 

<X  ^ 

5 -'S 

C/3  J 

Q 

^ col  co) 

TN  H vO  <r 
CM  rM  m v£) 

cn|  cn|cn)cn)  ^c^cnIcn)  cn)  cnj)  cm) 

r-4  00  O CO  r-4  CO  CO  Os  fN.  00  CTN 

O O r-4  1—4  r— 4 CM  CM  NO  vO  IN 

r— 4 f—4  i—4  i—4 

C 0 c 

•h  o e 

<3  3 

X)  — ' 

QJ  MO 

X)  O O 

3 . N-l 

r— * vO  sO  C* 

c m in 

•n  X 51  o) 

WATERSHED 

Ac. 

(3) 

oo  <r  oo  no 

<T  CM  vO  as 

co  co  <j 

r— 4 i— 1 

CO  CO  CO  CO  •srOOOOCMvOvCvO'TOOCMNOOO  vO  vO 

m co  o cnj  omohoicoconOsTncon  com 

co  CO  CO  1—4  Oi-KMsTHmNCOlNCM'TCM  CO  m 

CM  N ON  « r ~ r r-4  CM  CM  VO  lO  N 

O r-4  r-4  ON 

i—4  r—4  i—4  i—4 

andon  (Not 
used : Q= |0 
used : Q = 45 

parenthess 

z 
l — 

o ^ 

LU  U- 

o o o o o 
o o o o o 

vO  CO  O <T  IN 
•cr  in  <r  nj  •> 
on 

CNl 

o oooooooooo  o ooo 

o oooooooooo  o ooo 
cn  o\NNcomoocomcoo  m <r  (n  co 

co  ^r-icomH^srNNsr  ~ n m • 

r-4  00 

r-4  VO 

>ve  or  ah 
>ff  curve 
>ff  curve 

rigure  ir 

■ct  . — . 

32  O — 

•x  Z 

o 

ON 

i— 1 

H CM  CN  IN  H 

l I 1 1 CO 

►J  _3  J J AJ 

O 

H 

O 

CN 

0 o o o o o o ‘ 

CM  CM  CM  CM  (MCMCMHCMMCMCOCOCncn<r  N sT  rl 

1 1 1 1 1 1 1 1 9 1 1 1 1 1 1 1 1 1 (3 

ESSE  SSSrUJFJJJrlJhJ 

H 

see 

<D  3 3 

cd  cd  cd 

W 

^ ^ ^ 1 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(It) 

4,750.00 

O 

O 

r-* 

00 

5,860.00 

9,893.00 

CM 

MT 

MT 

MT 

O 

O 

1—4 

in 

m 

50 

MT 

CULVERTS  4 
BR 1 DGES-NEW 

Length  4 Size 
(13) 

00 

<r  1 

1 1 

- t 

0 

CO 

1 1 1 
1 1 1 
1 1 1 

50'  - 30” 

15'  R.C.  Br. 

1 1 
1 1 
1 1 

30'  R.C.  Br. 

15'  R.C.  Br. 
15'  R.C.  Br. 

30'  - 24" 

1-4 

= = = PQ 

50  CM  50 

n <r  n 1 

0 

1 1 1 1 

1 

OOO 
co  co  co  0 

CO 

CULVERTS 

LOWERING 

Length  4 Size 
(12) 

1 1 

1 1 

1 1 

1 1 1 
t 1 1 
1 1 1 

1 

1 

1 

f 1 1 
1 1 1 
1 I 1 

1 1 
1 1 
1 1 

MT  O 

1 1 1 1 1 1 CM  CO  1 • 

1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 - - II 

O O 
CO  co 

CM 

1 1 CM  1 1 

1 1 1 1 1 

11-11 

0 

CO 

CULVERTS 

EXISTING 

Length  4 Size 
(II) 

0 <r 

CO  CM  1 

1 1 1 

0 0 

CO  CO 

30'  R.C.  Br. 

(2)50'  - 30" 

w r pq 
10 

• CO  • 

H O 

• 1 

O C6 

- O - 
in  co  in 

1—4  <X 

CM 

1 1 
1 1 

^ ~ 

PQ  MT  MT  MT  O 

1 • 1 1 CM  CM  CM  CO  • 1 

H EH 

1 *111111  *1 

O 0 

OOOO- 
CM  CO  co  CM  CM  CM 

CM,  CM  CM, 

00  O MT  MT 

1-4  CO  CM  * CM 

0 0 0 ' 0 

CO  CO  CO  CO 

CM 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(JO) 

38 

41 

co  <r  m 
co  <r  m 

38 

co  <r  05 
co  mt  mj 

CO  co 

CO  CO 

COCOfOOvOCMCOCOCOCO 

coMM05<rmcofOfoco 

00  00  00  00  in 
co  co  co  co  m 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

1.8 

3.8 

5.6 

CM  00  1— 4 1—4 
CM  vT  CO  O 

7.3 

7.3 

MT  O vO  O 
MT  H VO  CM 

05  MT  CO 
CO  CM  50 

HOCO(00505H05f050C5 

C0CMCM05OMrinCMOcMC0 
t—i  1-4  m 
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2.1 
1 .5 
0.4 

EXCAVATION 

Cu . Yds. 
(8) 

CM  On  H 

lO  <T  O 

m 00  <r 

co  r- 

O in  cm  r- 
<r  mo  vo 

MT  —1  CM  00 
MT  ~ « 

O r-l 

r-4  CM 

O O 
O O 
00  00 

<r  <r 

O O MT  MT 

00  cm 

CO  CM  00  05 
CO  CM  ~ ~ 

mt  m 
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MT  MT  CO 
MT  OC  CM 
co  co  rs 
rs  mt  •» 

CM 

6216 
30,342 
7 002 
24,500 
2040 
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10,212 
5772 
20,868 
5328 
123,366 

CM  50  MT  O 50 

in  rs  sr  5D  co 

m 1-4  05  0 

co  1—4  <r  cm  ,—4 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 
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(7) 

m m 

m m m 

m 

in  in  m 

m in 

m in  m m m m vO  n n m 

m m in  m in 
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Ft. 
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<0  <r 

co  m on 



co 

co  m m 

co  co 

CO  vO  50  CM  50  00  CT*>  CO  CO  CO 
1 — 1 1—4  CM 

CO  CO  CO  CO  O' 
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Ft. 

(5) 

13 

14 

co  m o> 

13 

13 

15 

17 

co  co 

CO  50  50  CM  50  CO  CO  CO  CO  CO 
T— 1 CM  CM  CO  1—4  rH  f—4  — 1—  —4 

co  co  CO  CO  O' 

1- 4 r— 4 i—4  r— 4 1— 4 

D 1 SCHARGE 

c.  f. s. 
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39 

60 

00  co  <r 

sT  OO  sT 

MT 

0 m m 
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c3|  ot| 

CM  CM 
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00  m mt  m .-4 
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Ac . 

(3) 

O CM 

<T  r— 1 

m on 

O MT  O 
05  <T  O 
vO  CO  50 
r— 1 CM 

<r 

10 

vO 
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820 

1772 

00  00 
0 0 

00  CM 
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3000 

3112 

7122 
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1396 

756 

1144 
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00  O 50  CM  co 
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Ft. 

(2) 

0 00 
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cm  <r 

1 OOOO 
OOOO 
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co  m cm  «•> 
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0 0 

0 0 

«— 1 1— 4 
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CMCOC00505005CT5.— 15OCO 
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MT  cm 
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<r  cm  00  0 m 
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CANAL 

No. 

(1) 

M-l 

M-l 
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M-2 
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M-2 
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M-3 
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MT 

1 

'T  MT  MT  —4 

1 1 • co 

2 2 2 

0 

H 
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Total-5 

50 
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ENGINEERING  AND  DESIGN  DATA 

Area  3 • Nesmith  - Rhems  -Warsaw  Sheet  2 of  2 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(IN) 

o 

o 

m 

ON 

CO 

<T 

16,921.00 

6,013.00 

5,649.00 

1 

NO 

o 

O' 

1 

cc. 

O- 

o 

CULVERTS  & 
BRIDGES-NEW 

Length  & Size 
(13) 

30'  R.C.  Br. 

30'  R.C.  Br. 

15'  R.C.  Br. 

30'  - 36" 
15'  R.C.  Br. 
15'  R.C.  Br. 

30'  - 30" 
30'  - 42" 

CM  O CM 

<T  1 1 1 1 1 CO  MT  • • 

1 1 1 1 1 1 1 1 1 1 

. 1 1 1 1 1 - - 1 1 

o o o 

<r  co  co 

15’  R.C.  Br. 

1 1 
1 t 
1 1 

£ 

o 

* 

CULVERTS 

LOWERING 

Length  & Size 
(12) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 

i i i i i i t i i i 
i i i i i i i i i i 
i i i t « i i i i i 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

ficients . 

CULVERTS 

EXISTING 

Length  & Size 
(M) 

o ocqoo  o n o <r  o 

i m * co  hi  n <r  m • m n i 

I 1 I i H • • * * * • » * » 

i - i-O-  i---  i--  i 

O 0-0  ooo  oo 

cm  n vo  n <m  m co  cm  cm 

/->  t— < 

CO 

'•w' 

0 <r  <r  oo 

CO  CM  • 1 1 1 1 CM  r-l  1 1 
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o o o o 

mm  co  co 

CM  CM 

w <✓ 

<r  o • 
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o 
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CM 
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er  runoff  coef 

REQU  1 RED 
RT.  OF  WAY 
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Ft. 

(10) 

tn  CO  00  CO  HsTCOCOnTsTODOOCO 

Lf)  vO  vO  N <T<TCOCO<TVTCOCOCO 

00  COOOxOONCOOOOOCOCO 

co  coco<r<rcococococo 

00  — < 

CO  <T 

.-4  vD 
vj  <r 

[s)  using  otl 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

CM  vO  CO  CO  r-lCMONr-JCMCO'TONCOlD 

rH  CO  <r  M lAHCMN'TOONCMH 

<r 

co  mmsTOONmncMTO 

CO  — lOCMCMCOr-l,— <OCOr-l 

CM 

m no  — i 

<r  cm  rv 

on  co  rv 
m t-4  rv 

for  segment 

EXCAVATION 

Cu.  Yds. 
(8) 

on  o oo  cm  »-ioocMomooo<rrv 

<rOvOO  CM  O'*  CM  O'*  CO  v©  CO  CM  CM  CO 

CO  CO  ON  O iriiAONCMCO'OCOCTNNDCO 

CM  00  - rv  -CM  LO  <T  CO  r— 1 in  m - 

t-4  O O 

f-4  ^ Oh 

o Oto<ro<r©Oto<r<r 

vo  \o  co  o <r  no  cm  k <r 

vO  ONOfO<TOOO\(MrsCOO 

\0  cMr— im<rrvCMCMr— irv  - 

CO 

<r 

oo  <r  cm 

CM  <T  rv 

O CO  CO 

Cn  in  — 

12,358 

4080 

16,438 

.e  + Q curve 
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CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m m m m inmmmmmmmm 

m mmmmmmmmm 

in  m 
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■8  o 

o 

/—s  T-l 

’cu  -£ 

u a.  £ 

03  n 
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(6) 
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CO  COCOvOr^COCOCOCOCO 

co  <r 

<r  to 

led  capaj 
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Ft. 

(5) 

o\  <r  <r  to  vTincocommcococo 

H CM  CM  CM 

co  cocovorvcococococo 

*— 1 r— A H r— 1 r— 1 »— a H r-4  r— J 

co  <r 

r— l 

<T  tO 

ob  co  c 

*H  r— l *r"* 

W 3 

v e z 

XI  3 

O a 

UJ 

i ° 

| CU  * 

^ . — • 

= * 

o v_- 

1 = J 

CO  NO  NO  CM  -i>JCNCOCOONCJONr< 

O r^.  co  r-i  mmcMmvOvOr-ACMco 
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<r  rv 
to  rv 

•H  TO  | 

■O  K 7! 

(DO  ° 

■S  . >2  • ° 

VO  V?  Cu 

^ *q.  -Mz 

.5  x z I 

/-v  tn  w 
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Ac. 

(3) 

K ON  S CO  <TnOCOvOCMOO<TvO 

CO  <— i O O <TCOnON<TNCOnO 

rv.  co  m r— i rv  rv  cm  iv.  o O <— icom 

r-t  CO  CO  <T  r-l  r-4 

00  iOCMvOCOnOCOnOnTCnJ 

O mffiONNHCONOH 

CO  COrvr— ('vO<T>— (CMCOCM 

■ ■ 1 — 1 

65? 
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972 
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>andon  (Not 
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■ used : Q = I 
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SOU  CONSERVATION 

LENGTH 

Ft. 

(2) 

oooo  oooooooooo 

oooo  oooooooooo 

r-i  m <r  oo  co<too\coonnoococo 

H CM  CO  H <0  i — 1 <T  CM  <T  <T  CO  - 

tO 

MT 

o oooooooooo 

o oooooooooo 

m orvvoocoomcMco-' 

>3-  cm  cm  cm  m cm  i— » i— i m - 

rv 

CM 

6100 

3200 
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OOO 

ooo 
<r  o <r 

N CM  ON 

co  > > > *HS 

U 1-1  U 3- 

^ 3 3 3 2=5: 

o o o u - 

QJ  «4^  14-1  tH  6Xg  2 

tW  UH  «+-|  *" 

OOO  O x 

CANAL 

No. 

(1) 

rv 

i 

rv  | rv  | . r— < r— < CM  CM  CM  CM  CO  CO  CO  r— 1 

i i i 1 1 1 i i 1 1 i a i co 

X X X X jHJhJhJHJhJhJhJhJiJ 

o 

H 

00 

co  CO  CO  CO  00  i— l CM  CM  CM  CO  t— l 

1 l 1 1 1 1 I 1 I I CO 

2 XXXX^>^^^^% 

H 
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M-9 
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ENGINEERING  AND  DESIGN  DATA 

Area  4 -Cades- Roper  Crossroads-Cedar  Swamp  Sheet  1 of  5 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

19,934.00 

O 

O 

MT 
•- 1 
NO 

15,333.00 

O 

O 

m 

mt 

co 

0 

O 

O 

m 
1 — 
mt 

O 

O 

CO 

ON 

MT 

NO 

O 

O 

O 

00 

CULVERTS  & 
BRIDGES-NEW 

Len  gth  & Size 
(13) 

30'  R.C.  Br. 

V-I 

r cp 

CM 

MT  * • 

V 

l • l 

- 1 
0 * 

mt  m 

till 
1 1 1 1 
till 

15’  R.C.  Br. 
15'  R.C.  Br. 

CM 

MT  1 

1 1 

- 1 

O 

>3- 

1-1 

= CP 
CM 

MT  • 1 

O 

1 • 1 

b - 

mt  m 
1—4 

15'  R.C.  Br. 

CULVERTS 

LOWERING 

Len  gth  & Size 
(12) 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

1 1 1 
1 1 1 
1 1 1 

till 
till 
1 1 1 1 

1 1 1 
1 1 1 
1 1 1 

1 1 

1 l 

1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 
1 1 
1 1 

CULVERTS 

EXISTING 

Length  & Size 

(ID 

i-*  ^<1 

- r CP  z r z 

0 00  c co  0 

r— 1 <r  1 • CM  r-l  CO  1 

CJ 

Xii  *iiii 

1 

0 m - 000 

r— 1 O ro  CO  co 

x-s  nO 

CO  MT 

co  00  ^ 

1 1 1 

0 0 

CM  CO 

CO  CM 
n-p 

J-4 

CP 

• 1 1 1 

O 

• 1 1 1 

Qi  i t | 

m 

mt 

0 mt 

CO  CM  1 

1 1 1 

o 0 
co  mt 

CM 

N^ 

<r  00 

CM  r— 1 1 

1 1 1 

b 0 

MT  MT 

<r  no  0 

CM  CO  CO  • 

till 

boo 

CO  MT  MT 

NO 

CO  1 

1 1 

. 1 

0 

MT 

CM 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

CO  00  NO  CM  CO  00 

CO  CO  MT  vO  NO  CO 

00  00  CO 
CO  co  co 

00  CM  CM  00 
co  m no  co 

00  NO  NO 

co  <r  <r 

38 

38 

00  CO  00 

CO  CO  CO 

r-l  NO 
MT  MT 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

CO  ON  CO  N N <T  co 

cm  0 r-*  f— 1 m m co 

CM 

CO  MT  co  O 
CO  CM  O nO 

r4  N CO  in  H 

ON  NO  O M H 
CM 

NO  IS  CO  H 
MT  CO  CO  CM 

3.3 

2.2 

5.5 

2.8 

2.8 

1.0 

6.6 

MT  co  r>. 
C-  r". 

EXCAVATION 

Cu.  Yds. 
(8) 

mt  no  0 m 0 <r  on 

CJ  IS  CM  ON  CO  O ON 

4)  N CO  O O CO  nD 

m .-4  •»  mt  * •»  •» 

no  mt  0 cm 

1 r— 1 H in 

O nT  CM  nO 
NO  CO  ON  CO 
no  co  in  1— 1 
no  mt  •* 

CM 

CM  CO  O CO  CO 

m 00  on  cm  m 

co  h co  O <r 

« ~ 0^  - 

co  m mt 

r— 1 —4  MT 

9176 

8160 

8364 

25,700 

O O O 

nO  MT  O 

no  mt  ^ 

NO  MT  - 

MT  MT  MT  CM 

CM  CM  CM 

NO  NO  ON  r-l 

m uo  »— 1 *» 

co 

15,364 

16,116 

31,480 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

in  m m m m in 

m m m 

m m m m 

m in  m 

in  m 

m m m 

m m 

BOTTOM 
Wl  DTH 
Ft. 
(6) 

CO  CO  nO  CM  nT  co 

co  co  co 

CO  00  CM  CO 

CO  nO  nO 

co  CO 

CO  co  co 

MT  nO 

TOP 

WIDTH 

Ft. 

(5) 

co  co  no  cm  <r  co 

1 — 1 1 — I r— 1 CM  CM  r— ( 

co  co  co 

r— I r— 4 «— 1 

co  00  CM  co 

1— 1 *— 4 CM  r— 1 

CO  nO  NO 

1 I r-l  i— 4 

13 

1.3 

co  co  co 

MT  NO 

CD 

3=  ' =t 

O — - 

" J 

CO  O VO  CM  r— 1 in 

CM  CO  NO  CM  sT  CM 

r*v  cm  co 

CM  MT  MT 

<m)  col  col 

co  mt  co  on 
CM  ON  CM  co 

ON  r-4  CO 
MT  OO  00 

MT  00 

CM  CM 

in  CM  MT 

CM  MT  MT 

O r- 
nO  CO 

WATERSHED 

Ac . 

(3) 

292 

396 

1000 

2112 

2516 

324 

cm  <r  <r 
m 00  on 
co  m m 

CM  O vO  O 

m no  co  <r 
r-  00  mt  m 
r—J  CM  co 

CO  CM  CO 
CO  on  <r 
NO  CM  sT 

312 

372 

328 

588 

624 

O CM 
CM  —4 
ON  MT 

LENGTH 

Ft. 

(2) 

OOOOO  OO 

OOOOO  OO 

CO  CM  O co  O CO  vO 

CO  T— 1 CO  r— 1 MT 

m 

CM 

0000 
0000 
m co  sr  cm 
mt  co  00 

OOOOO 
OOOOO 
NT  CO  NO  r4  <r 

•»  NO  nO  ** 

cm  m 

p-4  CM 

OOOO 
OOOO 
CM  O r-l  CO 

no  mt  mt  •* 

O O O 

O O O 

m 0 m 

mt  co  r*. 

3800 

3800 

1300 

8900 

9200 

7900 

17,100 

CANAL 

No. 

(1) 

1 1 l 1 1 1 CO 

2 2 2 2 2 h4  4-J 

0 

H 

M-2 

M-2 

M-2 

Total -2 

co 

1 

CO  CO  CO  •— 1 t— 1 

1 l 1 1 CO 

2 2 2 hJ  w 

0 

H 

<r 

1 

m sr  <r  h 

1 1 l C0 

2 2 2 j-» 

0 

H 

M-5 

M-5 

Total -5 

M-6 

M-6 

M-6 

Total-6 

r^» 

1 

C'-  r-~  r-4 
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2 2 aj 

O 

H 
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ENGINEERING  AND  DESIGN  DATA 

Area  4 -Cades -Roper  Crossroads-Cedar  Swamp  Sheet  2 of  5 

TOTAL 

ESTIMATED 

COST 

DOLLARS 

(■It) 

o 

o 

mt 

vO 

vO 

vO 

39,277.00 

18,769.00 

45,508.00 

O 

o 

CM 

f— 1 
00 

Mr 

CULVERTS  4 
B R 1 DGES-NEW 

Len  gth  4 Size 
(13) 

CM 

mt  • 

i i 
- i 

o 

<r 

u u 

- r pq  pq  r r 

vb  cm  vD  CM 

ro'  i i i i <r  • • i co  <r  i 

o cj 

1 1 1 1 1 1 1 • . 1 1 1 1 
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u 
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CJ 
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CO  O CO 

CO 

b vb 

CO  co  1 
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CO  co 

CULVERTS 

LOWERING 

Length  4 Size 
(12) 
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MT 

CM  1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 

- 1 1 1 1 1 1 1 1 1 1 1 1 

o 

MT 

MT 

CM  1 III 

1 1 III 

- I III 

O 

CO 

III  till 

III  1 1 1 1 

III  1 1 1 1 

1 1 1 
1 1 1 
1 1 1 
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EXISTING 

Len  gth  4 Size 
(II) 
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1 i 

o 

mt 
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<r  <r  o o <r 

CM  1 1 *1  1 CM  CO  CO  1 CM  CM  1 

H 

III  *111111111 

CJ 

-II  1 l - - - | - - i 

o - o o o o o 

<r  O CO  CO  CO  sT  CM 

CM  CM  CM 

v-'  v-/ 

. 

MT  00  MT  00  PQ 

CM  rl  CM  i — 1 1 • 1 

H 
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O 

- - - - i i 

o o o o 
co  co  co  CO  o 

CO 
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z PQ  Z Z pQ  c 

MT  00  MJ  O 

CM  • r-l  CM  1 • CO  * 

CJ  H 

1 *111  • 1 1 
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o-  oo  - o 

cm  o co  co  m co 

/~N  CO  /-N  co 

CM  CO 

v-'  V_/ 

oo  o 

f-i  CO  • 

, . , 

o o 
co  co 

CM 

v-/ 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

oo  oo 

CO  CO 

oov£>moooo<rooMrovavoocooo 

covrmNNOOroM'M'Mconco 

co  .-i  m co  co 

CO  mt  m IN  co 

oo  m oo  mt  m oo  mt 

CO  in  (n  00  O CO  Mr 

oo  oo  CO 
CO  CO  CO 

RT.  OF  WAY 
CLEARING 

Ac . 

O) 

OO  '■j  CM 

uo  cm  oo 

<THoOHComHOO<rcooi'Ocoo 

CMvTC^MTr-ir^CMCMMrOCMCMp-IMT 

on  on  m co  on  m 

«-J  co  vO  vO  co  CM 

00MTO  ON  <r  CO  CO  f-l 

MTCOMT  m vO  CO  CO  1 — 1 

r-l  r-l  in 

1.5 
1.1 

2.9 

5.5 

EXCAVATION 

Cu.  Yds. 
(8) 

11,692 

4886 

16,576 

<rOf-iooovo<roovooooc7v 

COOONinOVTvTN^MtvJCOOvO 

GOHcOvO'T\rHOvovrso\HrNO 

mt  on  * **co  » mt  m ov  h m in  co  « 
O On  cm 

- ^ ^ O 

3848 

8016 

15,022 

15,949 

7844 

50,679 

9768 

7770 

36,210 

15,279 

44,198 

6660 

7030 

126,915 

3108 

2220 

5920 

11,248 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

in  uo 

Lninininmininmininininm 

m in  m in  m 

in  m m uo  m m m 

m m m 

BOTTOM 
Wl  DTH 
Ft. 
(6) 

CO  co 

co  4)  O'  co  co  O ro  m n co  n co 

i — 1 r— 1 CM 

CO  MT  ON  vO  CO 

CO  ON  CO  O vO  co  uo 

r-l  CM  CM 

co  co  CO 

TOP 

WIDTH 

Ft. 

(5) 

co  co 

co'DO'cocoocomMMconco 

r-lr— If— ICMCMCOr— If— If— If— Ir-lr— If— 1 

co  MT  ON  vO  co 

r-l  r-l  r— 1 CM  i — 1 

co  on  oo  o vo  co  in 

r-l  r-l  CM  fO  CO  H H 

co  co  co 

i— 1 f—l  r— 1 

D 1 SCHARGE 

c . f . s . 
(9) 

co  on 
co  co 

mcO'jmvO(rcnooNcooHMr 

coMOMNOnmMMNcnco 
■ — 1 l — 1 r— 1 CM 

in  oo  co  on  co 

CM  MT  O m MT 

r— 1 Cv  iO  ON  in  (n 

<T  O'  is  ON  vO  co  in 

r-l  r-l  CM 

UO  CO  ON 
r-l  CM  CO 

WATERSHED 

Ac . 

(3) 

452 

536 

OOOCMOCMCMOOOCMOvOOO 
00  vD  vO  ON  CM  in  CO  vO  CM  CO  00  r— 1 vO 
MTHMCMfOOMrcOCMCMCMMTMr 

> — 1 ■ — 1 CO  CO  MT  r-l  r-l 

320 

692 

1728 

2896 

604 

00  O MT  vo  00  vO  00 

vo  O 00  ON  vO  fN  Mr 

uo  vo  cm  VO  MT  MI  CO 

— i co  co  uo 

00  00  VO 
vO  00  CO 
r-l  CM  UO 

LENGTH 

Ft. 

(2) 

o o o 
ooo 

ON  CO  CM 

co  - 

oooooooooooooo 

oooooooooooooo 

coinoNLnoocMcocMinooOininm 

co  MT  O CM  CNJ  CO  *r  MT  co  CM  *. 

CO 

NT 

2600 

4800 

5800 

4100 

5300 

22,600 

ooo  ooooo 

ooo  ooooo 

VOOUO  CO  IN  m CO  MT 

vo  co  co  co  rN  mt  co  * 

CN 

CO 

2100 

1500 

4000 

7600 

CANAL 

No. 

(1) 

M-8 

M-8 

Total-8 

ON 

1 

ONONONONONONHHHHCMCMCMrl 

lliliilllllllco 

o 

H 

M-10 

M-10 

M-10 

M-10 

L-l 

Total-10 

M-ll 

M-ll 

M-ll 

M-ll 

M-ll 

L-l 

L-l 

Total -11 

M-12 

M-12 

M-12 

Total-12 

o 
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ENGINEERING  AND  DESIGN  DATA 

Area  4 -Cades- Roper  Crossroads -Cedar  Swamp  Sheet  3 of  5 


1 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

2,973.00 

2,741.00 

6,603.00 

3,523.00 

15,001.00 

2,720.00 

9,323.00 

6,689.00 

CULVERTS  S 
BRIDGES-NEW 

Len  g th  & Size 
(13) 

1 1 
1 1 

15'  R.  C.  Br. 

30'  - 36" 

15'  R.C.  Br. 
30’  - 36" 

CN 

<r 

1 

0 

cn 

CN  CN 

<r  <r  » 

1 1 1 
- - 1 

0 0 
cn  >3- 

15'  R.C.  Br. 

CULVERTS 

LOWERING 

Length  S Size 
(12) 

0 

CO  • 

1 1 

- 1 

O 

<r 

1 

1 

40'  - 36" 

1 1 
1 1 

1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 

1 

1 

1 

1 1 1 
1 1 1 
1 1 1 

1 1 
1 1 
1 1 

CULVERTS 

EXISTING 

Length  S Size 

(ID 

AO'  - 30" 

1 

1 

1 

. ^1 

so  b 
cn  on  1 

1 1 1 

0 0 
<r  <r 

b 

cn  ' 

1 1 

0 

cn 

b b 

1 1 cn  • 1 cn  * 

1 1 1 1 1 1 1 

1 1 - 1 1 - 1 

0 0 

cn  cn 

co 

1—1 

1 

0 

cn 

CN 

<r  0 
cn  <n  1 

1 1 t 

0 0 ' 
cn  NT 

<r 

CN  1 

1 1 

- 1 

O 

<n 

REQU 1 RED 
RT.  OF  WAY 
Wl  DTH 
Ft. 

(10) 

00  00 
co  cn 

38 

00  00  00 
cn  cn  cn 

00  00 
cn  cn 

r- 1 OV  CN  CN  CN  OO  00 

nt  <r  m m m cn  cn 

38 

CO  OO  H 

cn  cn  n- 

1—4  sO 

so-  <r 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

<r  m vo 
os]  , — 1 n 

3.9 

3.9 

m 0 co  cn 
N n H N 

0 cn  cn 

r-J  cn  NT 

OVOVCNcnOOOVCN 

HcncnHcncoco 

2.9 

2.9 

<r  on  rs  0 
so  0 cn  7—1 

i—4 

cn  *n  vo 
cni  in  rs 

EXCAVATION 

Cu . Yds. 
(8) 

sD  sD  CN 
n h in 
rs  m cn 
<r  (N  r> 

■<r  <r 
<r  <r 
00  co 

CN  CO  CN  CN 

n vo  m m 
0 0 m vo 
m vo  cn  * 

<T 

f— 1 

2072 

6660 

8732 

OOOOCNCOCNsOsO 

OCOCnOislONFsCJ 

OoocNoor^ovr^.in 

si  CO  N CN  lO  rs  1 — 1 « 

ON 

cn 

5920 

5920 

vo  so  cn  <r 
rs  rs  co  cn 
co  fs  vo  cn 

«h  rs  ** 
CN  CN 

i-4  CN 

4843 

11,832 

16,675 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

uo  m 

m 

in  m m 

m m 

m m m m m m m 

m 

m m m 

m m 

BOTTOM 
W 1 DTH 
Ft. 
(6) 

cn  cn 

on 

cn  cn  m 

cn  cn 

<r  rs  co  co  co  cn  cn 

cn 

cn  CO  sT 

<r  so 

TOP 

WIDTH 

Ft. 

(5) 

cn  cn 

1— i 1— i 

on 

cn  cn  cn 

r— 1 t— 1 t— ( 

cn  cn 

sj  rs  co  co  co  cn  cn 

1— 1 r— 1 r— 1 1— 1 1— 1 1—4  r— 1 

13 

m cn  <r 

r— 1 i—4  «—4 

<r  vo 

r— 4 1-4 

ill 

CD 

cc 

■<  40  » - 

3=  ‘ =3- 

O 

CO  ■ 

m vo 

r—1  H 

<r 

CN 

rH  O m 
CN  <r  <T 

21 

30 

CN  ON  ON  CN  CN  CN  <r 
in  pN  CO  ON  H N CN 
1—1 

25 
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■sT  VO 
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(3) 

<r  <r 
<r  00 

1— 1 r— 1 
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so  SO  CN 

m m cn 
cn  m so 
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so  O si  si  0 SO  CN 

m so  so  0 cn  n-  on 

rs  CN  si  m ON  CN  CN 

i—4  t—4  i—4  i—4 

328 

so  sr  cn 

rs  si  rs 

cn  <r  so 

708 

1068 
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Ft. 

(2) 

3200 

1700 
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5300 

5300 
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0000 

<r  H <r 
cn  NT  CN  os 

OOO 
OOO 
\T  m os 
h <r  m 

00000000 

00000000 

vTOOCNCO<TCNO 
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CN 

O O 
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O O 
<r  <r 
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rs  cn  so  m 
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<r 
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cn  m co 
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No. 

(1) 

M-13 

M-13 

Total-13 

<r 

<r  • 

T— 1 1— 1 

• co 

E u 
0 
H 

M-15 

M-15 

M-15 

Total-15 

M-16 

M-16 

Total-16 

M-17 

M-17 

M-17 

M-17 

M-17 

L-l 

L-l 

Total-17 

M-18 

Total-18 

M-19 

M-19 
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Total-19 

M-20 

M-20 

Totai-20 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

o 

o 

vO 

LT> 

On 

o 

o 

CM 

<r 

MT 

f'x. 

CM 

6,419.00 

6,651.00 

6,629.00 

o 

o 

<r 

si- 

rs. 

CO 

CM 

CULVERTS  & 
BRIDGES-NEW 

Length  A Size 
(13) 

CvJ  00 
sf  <r  • 

i i i 

o o 

CO  CO 

15'  R.C.  Br. 

CM 

MT  « 

1 1 
- t 

O 

<r 

1 1 1 
1 1 1 
1 1 1 

u u 
r pq  pq 
CM 

<T  * • * 

o o 

Pi  Pi 

- 1 
o - - 
co  in  m 

r— 1 »— 1 

u 

- - pq  r r 

vO  00  vO  vO 

co  <r  • • i co  co 

o 

iii  *iii 

i ^ 

o o - o o 

co  co  m co  co 

?— i 

CULVERTS 

LOWERING 

Length  A Size 
(12) 

1 1 1 
1 1 1 
1 1 1 

till 
fill 
1 t 1 1 

i i 
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1 1 1 
1 1 1 
1 1 1 
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1 1 1 1 
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<r 
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CO 
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EXISTING 
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- - I 
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CO  CM 
CM 

r^  H J-A 
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vO 
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o 
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J-l 
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pi 
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n 
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1 1 CO  1 r-l  CO  CM 

<u 

1 C 1 i i i 1 i 

o 

- S3  1 - 1 - - - 

o o o o o 

CO  sT  CO  co  CO 

CM 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

00  00  00 
CO  CO  CO 

00  vO  CM  CO 

to  vO  IS 

00  00 
CO  CO 

00  vO  ON 

ro  sr  <r 

co  co  oo  co 
CO  CO  CO  co 

00  00  vo  CM  CM  00  00 

co  co  <r  in  vo  co  co 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

vO  CM  CM  O 
CM  < — 1 i— 1 n 

H <r  r-l  ^ tM 

CO  O'  O'  H (O 
r-l  CO 

CO  vO  O' 
VI  CO  is 

r-l  O 00  O' 

CM  <r  cm  co 

on  cm  in  o vo 

CM  O f— 1 r— 1 in 

vOr— irs<rvOr-lC0  CO 

CM  CM  vo  in  CO  CM  vT  rs 

CM 

EXCAVATION 

Cu.  Yds. 
(8) 

oo  oo  oo  <r 

CM  VO  VO  vO 
CO  CO  CO  O 
LA  CM  CM  •» 
O 

r— 1 

vo  co  m o O' 

r— 1 O vO  CM  O 

CM  00  CO  CO  CM 

O CM  O'  O' 

CM  fM  CM  N 
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CM  ON  CM  <r 
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O' 
H 

o <r  co  <r  vo 

CM  MT  O CM  ON 
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t—l 
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00  CM  CM  r— 1 O CM  O vo 

CM  O'  O'  ON  CM  ON  CM  CO 

CO  CM  CO  CM  00  CM  vO  m 

uo  « « co  <r  O'  « 

MT  CM  ON 

r-l  r-l  in 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m m in 

in  m in  m 

in  m 

n n n 

m m n n 

n m n n n m m 

BOTTOM 

WIDTH 

Ft. 

(6) 

CO  CO  CO 

to  VO  CM  00 

CO  co 

co  vo  rs 

CO  co  co  CO 

CO  CO  vO  00  CM  CO  co 
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WIDTH 

Ft. 

(5) 

CO  CO  CO 

H r— 1 H 

fO  vO  CM  CO 
i — 1 « — 1 CM  CM 

co  co 

r— 1 H 

co  vo  rs 

r— 1 r— 1 1— 1 

CO  CO  CO  CO 

r— 1 r— 1 r— 1 r— 1 

CO  co  VO  CO  CM  co  CO 
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D 1 SCHARGE 

c.  f . s. 
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sT  vo  rs 

rs*  CM  r— 1 CM 

cm  <r  m m 
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" 
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r— 1 vO  O 

<r  vr  m 

o <r  cm  o 

O <T  r-l  CM 
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r-l  CM  MT 
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O r-l 
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r-l  r-l  CM 
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Ft. 

(2) 

o o o o 
o o o o 

vO  vO  vO  00 
to  H H VO 

O O O O O 
o o o o o 
CM  CM  H O in 
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o oo 

H CM 
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CO 
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Total-22 

M-23 

M-23 
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ENGINEERING  AND  DESIGN  DATA 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

o 

o 

CM 

o 

CO 

2,368.00 

o 

o 

ON 

vO 

ON 

'•T 

o 

o 

vO 

T". 

mt 

co 

4,156.00 

3,962.00 

19,331.00 

CULVERTS  A 
BR  1 DGES-NEW 

Length  A Size 
(13) 

I 

i 

i 

1 

1 

1 

1 1 1 

l 1 1 

1 1 1 

15’  R.  C.  Br. 

b 

co  I 

i i 
- i 

o 

MT 

b 

CO  1 • 

i i i 
- i i 

o 

mt 

15'  R.C.  Br. 
15'  R.C.  Br. 

30'  R.C.  Br. 

CULVERTS 

LOWERING 

Length  A Size 
(12) 

I 

i 

t 

1 

1 

1 1 1 

t 1 1 

1 1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

i i i 
i i i 
i i i 

1 1 lit  III 
1 1 III  III 
1 1 III  III 

CULVERTS 

EXISTING 

Len  g th  A Size 

(ID 

40'  - 60" 

1 

1 

1 

1 vO  1 
» X • 
1 vO  1 

CM 

'w' 

0 

CO  • 

1 1 

- 1 

o 

<r 

/*N 

CM 

0 

CO  1 

1 l 

- i 

o 

MT 

<r 

CM  1 1 

1 1 1 

- 1 1 

O 

MT 

o oo  o oo  vomt 

CO  r— 1 CO  i— i • 1 co  CM  1 1 1 

II  1 1 1 1 1 1 1 1 1 

- - - - 1 1 - - 1 1 1 

o o o o o o 

CO  co  co  co  co  CO 

CM 

REQU 1 RED 
RT.  OF  WAV 
Wl  DTH 
Ft. 

(10) 

38 

38 

OO  MT  ON 

oo  mt  mt 

00  00 
CO  CO 

00  00 
CO  CO 

00  00  00 
CO  CO  CO 

oo  mt  vo  cm  h.  co  co 

co  mt  <r  m m m co  co 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

CO  00 

mt  mt 

r>. 
mt  mt 

ON  CO  ON 
CO  O CM  VO 

cm  co  m 
CO  o co 

o o o 

<r  rw  m 

2.5 

1.2 

1.1 

4.8 

00  CO  r— ( r- 1 T".  rJ  00  ON  00 

CM  H CO  CO  O CMMTCMO 

CM 

EXCAVAT 1 ON 

Cu.  Yds. 
(8) 

9768 

9768 

CM  CM 
rx 
mt  mt 
on  on 

O O VO  VO 

o m o m 

<T  CO  H fO 
rs  h m •* 

cm  cm  mt 

H O'  O 
in  m r— i 

vo  c-* 

O MT  MT 
MT  CM  vO 
H ON  O 
CO  H * 

o 

CM  vO  O 00 
O H CM  VO 

O in  cm 
m CM  CM  On 

mt  m vo  on  co  mt  oo  o mt 

CM  CO  co  VO  O vo  CM  CO 

vD  ON  ON  vD  O M ON  v£) 

m cm  no  vo  h m on  in  ^ 

Mr 

MT 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

in 

m m m 

m m 

m m 

m m in 

m m m m m in  in  in 

BOTTOM 

WIDTH 

Ft. 

(6) 

co 

CO 

n in  n 

CO  CO 

co  co 

co  co  co 

co  m no  co  o o co  co 

r—l  i— 1 

TOP 

WIDTH 

Ft. 

(5) 

13 

CO 

co  in  (n 

co  co 

H i-l 

co  co 

f—i  T—t 

co  co  co 

co  m voooo  o co  co 

r— < r-4  < — 1 l — 1 CM  CM  H H 

DISCHARGE 

c.  f.  s. 
(4) 

vO 

mt 

33 

co  m oo 

MT 

m vo 
CO  co 

CM  VO 
CM  CM 

vO  0»  i— i 

« — 1 r— 1 CM 

mt  oo  r^oav  cm  in  co 

m m no  on  o »— 4 cm  cm 

WATERSHED 

Ac. 

(3) 

660 

o 

MT 

mt 

660 

1168 

1252 

O CM 
00  ON 

mt  <r 

272 

328 

MT  O O 
00  CM  vO 
r— 1 CM  CM 

O MT  MT  co  O CM  o vo 

O vo  CM  NO  MT  H CM  in 

oo  oo  o mt  co  on  co  co 

LENGTH 

Ft. 

(2) 

0099 

0099 

o o 
o o 
<r  mt 
vO  vO 

o o o o 
o o o o 

O O CO  CO 
m ■ — i cm  co 

o o o 
o o o 

M M CO 

mt  mt 

o o o 
o o o 
m co  oo 
m h vo 

O O O O 
O O O O 
<r  mo  vo 
CO  i— 1 » — 1 vO 

o o ooo  oooo 

o o ooo  oooo 

CO  in  MTONVO  COvOOvO 

CO  f— 1 CO  CM  H NO  MT  ** 

MT 
CM 

CANAL 

No. 

(1) 

M-l 

Total-1 

M-2 

Total-2 

j 

M-3 

M-3 

M-3 

Total-3 

<r 

i 

sf  <r  h 

i i eg 

SS  u 
o 
H 

M-5 

M-5 

Total -5 

M-6 

M-6 

M-6 

Total-6 

M-7 

M-7 

M-7 

M-7 

M-7 

M-7 

L-l 

L-2 

Total-7 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

O 

O 

rs 

co 

m 

CM 

5,636.00 

10,726.00 

5,569.00 

3,906.00 

13,215.00 

CULVERTS  A 
BRIDGES-NEW 

Length  A Size 
(13) 

30'  - 30" 

O CM 

on  <r  1 

1 1 1 

. - 1 

O O 

cn  «n 

15'  R.C.  Br. 

1 1 B 
1 1 1 
1 1 1 

30'  - 30" 

30'  R.C.  Br. 

CULVERTS 

LOWERING 

Len  g th  A Size 
(12) 

t 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 i 1 1 1 1 1 1 1 

t 1 1 

1 1 1 

1 1 1 

till 

till 

till 

1 1 t 
1 1 1 
1 1 1 

<r 

1 CM  1 

1 8 1 

1 - B 

O 

sT 

CM 

v-/ 

1 B 1 1 
1 B B 1 
B B 1 S 

CULVERTS 

EXISTING 

Len  gth  A Size 

(ID 

00 

<T  1 lO  1 • * • <U  • 

c 

f 1 X 1 1 1 1 0 1 

z 

- 1 - 1 1 1 1 1 

0 VO 

rs 

CM 

v^ 

<r  <r  00 

CM  CM  r-l  1 

1111 

000 
on  on  m 

8 

(2)  A'  x 8' 

15'  U.T.Br.L 

1 rs  1 

1 X 1 

1 - 1 

rs. 

CM 

00  <r 

r-l  CM  • 

1 B 1 

- - 1 

0 0 
cn  <t 

CM 
v— ' 

1-1  r-l| 

cq  r 

MO 

• 1 cn  » 
0 

• a b b 

Pd 

B - B 

O 

0 so- 
on /-v. 

CM 

S' 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

COOOvOvOOOvTCOOOCO 
coco<r<rvocorococo  • • 

QJ  <U 
U 4-» 
10 

O 3 

o*  cr 

. 

00  00  co 

on  on  on 

CO  r-l  VO  ON 

on  sT  sT  M 

co  h <r 
cn  <r  <r 

00  00  00 
on  on  cn 

OO  r-l  CM  rs 

m sT  m n 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

2.1 

1.7 

A. 3 

3.2 
6.0 

5.7 

3.3 
0.9 
A .0 

nsidered  ade 
nsidered  ade 
31.2 

r ... 
1.8 

2.1 

6.5 

m h co  0 <r 
un  on  r-i  on  on 

on  cm  m 00 

sj  CM  r-l  rs 

CM  O r-l  <n 
CM  i—l  1 — 1 M 

O rs  cm  on  cm 
vo  CM  <r  CM  in 

i—i 

EXCAVATION 

Cu.  Yds. 
(8) 

O O 

u u 

<r<roooovoOvoo  w woo 

<rocovr<TrAvON^.HTio 
H<iinHcocoor^H  m 

sT  n O'  N « «\D  H CO  T)  0 •* 

in  <U  Q)  r-i 

r— 4 r— 1 -U  -U  Ps 

u 0 
3 3 
U J-i 

5328 

3552 

A1AA 

13.02A 

O vO  O O vO 

0 <r  00  vo  co 

f— l on  O vO  r—i 

*"D  VI  vD  * 

r-l  CO 

r-i  CM 

<r  vo  m in 
00  rs  rs  cn 
m vo  rs  0 
OO  sT  cm 

vO 

O sT  O ST 
<T  CM  Csl  CO 
sT  CT  CM  in 
<r  r-i  cm  co 

11,988 

5511 

96A0 

5560 

32,699 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

w w 
C G 
O O 

lnininmininminm  u u 

w w 
co  co 

m m in 

m m m m 

m m in 

m m m 

m in  m m 

BOTTOM 
W 1 DTH 
Ft. 
(6) 

1 — 1 1— 1 
CO  co 

G G 

cnenvovosroenencn  co  co 

H CM  OO 

-u  u 

C P 

on  on  on 

cn  <r  vo  n 

m <r  in 

on  on  on 

on  sr  co  0 

TOP 

WIDTH 

Ft. 

(5) 

w w 
0 <u 

(r)(y)'Dvo<ronnn  ij  i-i 

HHHHMnHHHdiCA 

on  on  on 

r—i  r—i  »— 1 

m sT  VD  IS. 

r— 1 t— 1 i—l  r—i 

on  <r  m 

i—l  r— l H 

cn  cn  cn 

cn  sT  co  0 
1 — 1 ■ — 1 1 — 1 CM 

D 1 SCHARGE 

c.  f . s. 
(4) 

O'TsTMps.Ncnmin 

concooirsHnnin 

—1  Osl 

m rs  rs 

r—4  CM  on 

vo  mt  cm  on 

<r  vo  rs  rs 

in  on  is 
<r  vo  vo 

on  rs  m 

HrlCM 

r-l  VO  rH  >0" 
in  vo  rl  1 — 1 

i—l  r— 1 

WATERSHED 

Ac. 

(3) 

OsT«TCOOMOOOvOMM 

Ovo<rOrn>— i<rOr— iincn 
<r<rcoinnH'jHCOri<r 

H r-i  m <T  r— l 1— l 

176 

352 

500 

CM  OO  OO  CM 
is  0 oj  rs 
vo  O r-l  CM 
r— 1 r— l r— l 

O 00  OO 
sT  vO  0M 
vO  ON  O 

OO  CO  OO 
nTOCM 
r-l  CM  on 

vo  O sT  0 

cn  0 0 00 

rs  0 ON  ON 

ds 

H- 

O ’ ^ 

as  ^ cm 

LU  U“ 

—1 

OOOOOOOOO  O 

OOOOOOOOO  O 

oomr^mcMcMmcMin  on 

cMCM<rcn<rcn<ri-iin  * 

on 

3600 

2A00 

2800 

8800 

OOOOO 
OOOOO 
m co  0 0 on 
is  cn  cm  on  •* 
vo 

OOOO 
OOOO 
co  co  m h 
in  CM  H •» 
0 

OOOO 

OOOO 

0 cn  in  00 

m r-i  r-i  n 

OOOOO 

OOOOO 

1— 1 cn  0 0 sj 
CO  cn  <r  CM  r 

IS 

CANAL 

No. 

(1) 

00 

CO  CO  CO  CO  CO  OO  1 — 1 CM  CM  CM  CM  > — 1 

1 1 1 1 1 1 1 1 1 1 1 CO 

SSSSSSJiJhJHl  JU 
0 
H 

M-9 

M-9 

M-9 

Total -9 

M-10 

M-10 

M-10 

M-10 

Totai-10 

M-11 

M-11 

M-11 

Total-11 

M-12 

M-12 

M-12 

Totai-12 

on 

on  on  on  on  1 

1—1  i—i  r—i  r—i  1—1 

B 1 I • co 

£ x £ £ w 

O 

H 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(It) 

10,539.00 

3,413.00 

o 

o 

m 

<r 

m 

co 

7,714.00 

47,113.00 

7,276.00 

CULVERTS  4 
BR  1 DGES-NEW 

Length  4 Size 
(13) 

1 1 1 
1 1 1 
1 1 1 

CM 

MT  • 

1 1 

- 1 
O 

<r 

i i 
i t 
i i 

15’  R.C.  Br. 
15'  R.C.  Br. 

u u u 

PQ  PQ  PQ  = r 

oo  oo 

• 1 • • 1 1 1 1 MT  1 vT  1 

CJ  o u 

• 1 • • 1 1 1 1 1 1 1 1 

ct*  p i oi 

1 1 1 1 1 - 1 - 1 

...  o o 

m m m co  co 

1 1 1 
1 1 1 
1 1 1 

CULVERTS 

LOWERING 

Length  4 Size 
(12) 

1 1 1 
1 1 1 
1 1 1 

i i 
i i 
i i 

i i 
i i 
i i 

1 1 1 1 
till 
till 

i i i i i i i i i i i i 
i i i i i i i i i i i i 
i i i i i i i i i i i i 

1 1 1 
1 1 1 
1 1 1 

CULVERTS 

EXISTING 

Length  4 Size 

(ID 

<r 

i i 

X 

i i 

i i 

CM 
N— ' 

OO 

1 1 

- 1 

o 

<r 

i i 
i i 
i i 

oo  njo 

<r  co  • i 

iiii 

.-it 

o o 
<r  <r 

CO  CM 

r pq  = = = 

vT  VO  00  O 

CM  • • CO  1 1 1 1 1-4  1 CO  1 

1 1 *111111111 

O 1 .iiii-i-i 

<r  - o o o 

^ m <r  co  co 

w ^ ™ 

1 1 1 
1 1 1 
1 1 1 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

CO  vO  O' 
ro  <T  <r 

OO  00 
co  m 

00  t-4 

co  <r 

<r  vo  no  cm 
<r  <r  <r  m 

COCOCNinCMOOOOsrCOCOCOOO 

fOcominiDNorvcococococo 

co  h <r 
co  <r  <r 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

H N fO  H 

fO  vO  <r  <r 

<r  m o 

CM  r— 1 CO 

r-l  o 
co  t-4  m 

H in  CO  CM  no 
r-l  O CM  CO  N 

oo'vrco'flNcoHinNrHND  <umt 

• 

cO(MCOh(MOnnO>jO(Oh  co  h* 

-4  3 m 

cr 

Q> 

TD 

0 <r  r-4 

<T  r-4  0 

EXCAVATION 

Cu.  Yds. 
(8) 

6216 

14,892 

9768 

30,876 

vD  nO  CM 

co  r-t  m 
Mn  cm 
■sT  cm  n* 

sT  CO  CM 
sT  CO  CO 
CO  co  H 
CM  •* 
O 

i—l 

m o o o m 

O CM  CM  CO  I*"- 
<r  o r— 1 CM 
CM  H NO  N ** 
vO 

nj 
' o 

OCMOOOOOCMCMOOCOvOvO  <D  CM 

oon.coooocM<r<MoOi-4in  u cr> 
cMr^cMr— ico<rOr^OcocMCM  <u  cm 
*»in  •>  co  no  no  co  'o  n 

k£>  on  vo  O in  f4  CM 

r—4  i— 4 CM  CM  H W CO 

C t“ 4 

o 

u 

0 m 0 m 

\T  CO  O CM 
r—4  r-4  O 

CO  ON  TO  ~ 

CM 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m IA  m 

m m 

m m 

«n  m «n  m 

w 

•r4 

minininmininininininin  c 
3 
1-4 

-C 

in  in  in 

BOTTOM 
Wl  DTH 
Ft. 

(6) 

n vo  n 

co  co 

co  <o 

in  vo  vo  oo 

u 

c 

CO 

cococooNCMvrooococococn  1-4 

t— 4 r-4  t-4  CM 

JJ 

P 

cn  <r  m 

TOP 

WIDTH 

Ft. 

(5) 

cn  vo  n 

co  co 

» — 1 rH 

co  <r 

f— 1 r— 4 

m no  no  oo 

1— 1 t— 1 1—4  r— 1 

5 

w 

<U 

CO  CO  00  ON  CM  <T  00  O CO  CO  CO  CO  M 

, — 1 r— 4 , — 1 1 — 1 CM  CM  CM  CO  H r- 1 r-4  t-4  Q* 

cn  <r  m 

r—4  i—4  r—4 

D 1 SCHARGE 

c. f . s. 
(t) 

m 

<T  rs  CO 

co  oo 

CM  CM 

O 00 
<r  in 

<r  (m  no  on 

m no  oo  o 

nil  njj  coj  coj  c^  <o|  co|  coj 

coOOcMOmcoino.— i<rO 
CMCOO'OCMONCMNOsTvrcOvr 
I— 4 r— 4 i—4  CM  CM 

v£)  vO  i-< 

cn  no  n 

WATERSHED 

Ac . 

(3) 

688 

1220 

1372 

296 

360 

572 

876 

o o o o 

O MT  CTh 
00  ON  CO  00 

COCOCMnOCMCsTnOMTOCOnDO 

v^CMinmi— 4<T00invD00\DinvO 

NcocsjvTcocoo'OMnin'TinNO 
r— 4 cm  co  co  co  to  m vo 

cm  <r  00 
000 

m O r-4 

LENGTH 

Ft. 

(2) 

o o o o 
o o o o 
cm  co  cr« 

'O-  r-  <r  ~ 
m 

r— t 

3200 

1700 

4900 

o o o 
o o o 
co  <T  rv 

m i-t  lo 

O O O O O 

O O O O O 

co  in  o o oo 

1-1  CO  CO  rs 

000000000000  0 

000000000000  0 

r— 1 CJN  O CM  O in  <T  r— 4 lO  CM  CM  00 

Hcncor-icMrsNrcnNO  <r  cm 

<r 

m 

OOOO 
OOOO 
m m 0 0 
m in  cm  - 
CO 

CANAL 

No. 

(1) 

<r  <r  <r  i 
l 1 1 co 

S 2 2 *-> 
o 
H 

M-15 

M-15 

Total-15 

M-16 

M-16 

Total-16 

M-17 

M-17 

M-17 

M-17 

Total-17 

00 

oooooooooooocooo  • 

r_Hr_4,_|l_|,--l,_l,-4r-4r-l.-ICMCMCM.-4 

1 1 1 1 1 l 1 1 1 l 1 1 I <0 

S2222222.J-3.-l->.J£ 
H 

M-19 

M-19 

M-19 

Total-19 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

23,806.00 

CULVERTS  & 

BR 1 DGES-NEW 

Length  4 Size 
(13) 

15'  R.C.  Br. 
30'  R.C.  Br. 

CULVERTS 

LOWERING 

Length  4 Size 
(12) 

Ill  till 
III  till 
III  till 

:icients . 

CULVERTS 

EXISTING 

Len  gth  4 Size 

(ID 

r r pq  = 

O <T 

1 1 CO  CM  1 • CM  1 

o 

1 1 1 1 1 *11 

ai 

i i - - i - i 

o o - o 

n n to  ro 

<T  y-N 
04 

er  runoff  coef; 

REQU  1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

00  r-4  \£>  CM  CO  ON  ON 

co  <r  vr  m n <r  <r 

2 

■u 

O 

00 

c 

w 

D 

W 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

Ch  ON  H VO  CO  M N N 

CM  I— 1 CM  CO  O CO  CM  vO 

' CM 

for  segment! 

EXCAVATION 

Cu.  Yds. 
(8) 

o i cm  <r  o m m 

CM  MT  ON  ONCOOCOvO 

ON  CO  vO  h (SI  H 00  CO 

in  CO  M CO  * 

r>-  r— 4 

CM  v£> 

e + Q curve 
culverts . 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m m »n  n n n n 

ity.) 

applicabl 
lumber  of 

BOTTOM 

WIDTH 

Ft. 

(6) 

co  <r  so  co  io  in 

i—4 

_ o- 

m n 

a <e  “ 

to  i-  £ 

T3  -O  “ 

CD  CD 

TOP 

WIDTH 

Ft. 

(5) 

co  -J-  vo  co  iO  rs  rs 

t— 1 r— 4 r— 4 H N H r4 

design 

cumulat 
i 11  inc 

o 

uc  * 

‘ =f 

O 

£ J 

o 

CM  <T  LP|  CO  r-4  O 

<r  io  co  on  cm  on  o 

CM  i—4 

E 0 3 

•*4  § 

-o  M 7n 

<u  ° 2 

-o  4-1  u 

2 no*  no  e 

u in  in  *H 

•5  z z » 

WATERSHED 

Ac. 

(3) 

o o <r  cm  <r  o <r 

O 00  so  CO  O O so 

io  on  co  n co  io  vo 

r-4  r-4  <T  •— 1 r-l 

i 

andon  (Not 
used : Q =10 

1 

used : Q =45 
i parenthes 

LENGTH 

Ft. 

(2) 

ooo  ooooo 

ooo  ooooo 

O co  co  <r  O CM  CM  ^ 

vf  CM  CM  CO  rN  CO  CM  ** 

<r 

CM 

)ve  or  al 
iff  curve 
iff  curve 

Figure  i 

CANAL 

No. 

(1) 

M-20 

M-20 

m-20 

M-20 

M-20 

L-l 

L-l 

Total-20 

e c c 

<U  3 3 

Pi  os  es  w 

^ ^ ^ § 
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< 

Q 

O £ 
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UJ  i 
Q a 

w 

Q ^ 

z 

< a 

e>  I 
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SjJ  < 
LJ 

Z 

o 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(It) 

13,267.00 

3,382.00 

19,501.00 

7,377.00 

3,013.00 

3,642.00 

17,785.00 

CULVERTS  & 
BRIDGES-NEW 

Length  i Size 
(13) 

u u u 
PQ  PQ  PQ 

• ••ill 

u u u 

• ••III 

Ptf  Prf  otf 

1 1 1 

m m to 

T— 1 H r— 1 

15'  R.C.  Br. 

15'  R.C.  Br. 
30'  - 48" 

CO 

i i <r  * 

till 

1 1 - 1 
o 
co 

30'  - 36" 

1 1 
1 1 
1 1 

15’  R.C.  Br. 
15’  R.C.  Br. 

CULVERTS 

LOWERING 

Length  $ Size 
(12) 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

1 

1 

1 

1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 

till 
1 1 1 1 
till 

1 1 
1 1 

<r 

CM  1 

1 1 

- 1 

O 

till 

till 

till 

CULVERTS 

EXISTING 

Length  & Size 

(ID 

<r<f<rco- 

OJ  OJ  N H IS  1 

• • 1 • X * 

O O O O r>s 

co  n n 

/■s  /“N  /“\ 

CM  CM  CM 
v-/  v-/  w 

<r 

CM 

1 

o 

m 

vb  <T 

CO  » » • 1 CM  1 

1 1 1 1 1 1 1 

- 1 1 1 1 - 1 

o o 

<r  cm 

CM 

- CO 
1 sO  1 1 

• X » 1 

1 - - 1 

vo  O 
CO 
/s 
CO 
w 

00  - 
r-i  m 

• x: 
o m 

CM 

CM 
s— / 

<r 

CM  1 

1 1 

O ' 
<r 

(2) 30 ' - 30"i/ 
30'R.C.  Br. 
60'R.C.  Br. 

REQU 1 RED 
RT.  OF  WAV 
WIDTH 
Ft. 

(10) 

CO  rH  VO  VO  ON 

m <r  <r  *<r  <r 

38 

00  H On  rs  CO  CO  CO 
co  <r  m co  co  co 

00  VO  CO  CO 
n si  co  m 

00  00 
CO  co 

co  co 
co  co 

00  vO  CM  CO 
co  <1  vo  rs 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

r-<  ON  CNl  o 

oo  co  cm  cm  cm  mt 

<r  <r 

CO  CO 

mcMOr^ONmoco 

CMOlsOnHOON 

CM  CN  co  IS  H 
r-l  CM  <1  O ON 

rs  on  vo 
O CM  CO 

m co  oo 

H fO  sT 

m ST  1 — 1 CM  CM 

si  si  invo  O 
CM 

EXCAVATION 

Cu.  Yds. 
(8) 

co  o si  oo  <r  o 

o <r  o CM  CO  rs 

co  co  co  m oo  oo 

VO  vO  m vO  <T  ** 

on 

CM 

6808 

6808 

CMOCMCOCOCOCOvO 

COOOvOvOsTOvOvD 

OiOsvOCOhOH 

m vo  *>h  n co  vo  « 
m cm 

r-l  <T 

v£>  CO  CM  CM  CO 
r-l  CM  CO  CO  O 

m m rs.  co  r-i 

CM  VO  CO  rl  « 
ON 
1— 1 

CM  O CM 

CO  CM  m 

CO  On  CM 

r—l  in  rs 

3108 

6660 

9768 

00  CM  O O O 

CM  ON  O VO  CO 

O rs  vo  m on 

ONON  « • * 

cm  m vo 
« — i . — i ^cr 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m m m mm 

m 

m m m m m m m 

m m m m 

m m 

m m 

m m m m 

BOTTOM 

WIDTH 

Ft. 

(6) 

CO  <T  vO  vO  N 

CO 

n si  is  o co  co  co 

r— 1 

CO  vo  CO  co 

co  co 

co  co 

CO  VO  CM  VO 
i — 1 r-l 

3: 

Cu  1-  . ^s 

O Q -*-*  Lf> 
1 — — 

CO  ^3"  vO  vO  N 

H H r— 1 r— 1 r—l 

13 

CO  MT  rs  o co  co  co 

H H r— 1 CM  r—l  H H 

CO  VO  CO  CO 

r— 1 r—l  r—l  T— 1 

co  co 

r—l  r—l 

co  co 

H i— 

CO  VO  CM  vo 
r-l  H CM  CM 

D 1 SCHARGE 

c.  f . s. 
(4) 

£Tl  O CO  CO  O 

CO  vO  rs  00  O 

42 

on  rs  vo  o i— i •— < m 
co  <r  o -t  u”i  n <r 

r—l  r—l 

m co  CM  co 
r-i  vo  <r  <r 

ON  ON 
r-l  CM 

ON  O 
CO 

cm)  col  col 
rs  vo  IS  vo 

r—l  fs  r—l  m 
r—l  r—< 

WATERSHED 

Ac. 

(3) 

CO  O <T  <T  CM 

N O nJ  CM  ON 

in  on  CM  -si  NO 

r—l  H r—l 

592 

CM  VO  O NO  >J  CM  <r 
CO  |S  CO  ON  si  H si 

m vo  is  si  is  <r  vo 

r-l  CM 

<1  O CO  CM 
VO  vo  O r-l 
r— i On  vO  vO 

o <r 

<T  CO 
CM  CO 

CM  00 
ON  CO 
CO 

O O CM  CM 
vO  si  CO  CO 
CM  H ON  |s 
r-l  CM  CM  CO 

LENGTH 

Ft. 

(2) 

4600 

3800 

2600 

3200 

2200 

16,400 

o o 
o o 

vO  vO 

■<r  <r 

oooooooo 

oooooooo 

sTOr-lvOVOr-lr-lON 
n sT  IS  CM  CM  <r  « 

CO 
CM 

O O O O O 
O O O O O 
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r-l  CO  m •* 

H 
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4500 
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O O O O O 
O O O O O 

r-l  00  O O ON 
vO  si  si  si  ~ 

CO 

CAHAL 

NO. 

(1) 

M-l 

M-l 

M-l 

M-l 

M-l 

Total-1 

M-2 

Total-2 

CO 

1 

CO  CO  CO  CO  i — 1 CM  CM  i — 1 

I I I l I I i (0 

SSSSJtJhJy 

H 

<r 

i 

<I<r  H H H 

1 1 1 1 03 

X £ h4  u 

o 
H 

M-5 

M-5 

Total-5 

M-6 

M-6 

Total -6 
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i 

rs,  rs  rs  r-i 

l l l l co 

£ S E S 4J 
o 
H 
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•a 

z g> 
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CE  s 
UJ  ^ 
UJ 
Z 


CD 

Z 

UJ 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

11,265.00 

6,673.00 

127,127.00 

CULVERTS  S 
BR  1 DGES-NEW 

Len  gth  & Size 
(13) 

15'  R.C.  Br. 
15’  R.C.  Br. 

o vb 

CO  CO  » • 

till 

-•II 

o o 
co  <r 

30’  R.C.  Br. 
30'  R.C.  Br. 
30'  R.C.  Br. 

15'  R.C.  Br. 

15'  R.C.  Br. 

40'  - 36" 
15'  R.C.  Br. 

30'  R.C.  Br. 

45'  R.C.  Br. 

1 1 1 
1 1 1 
1 1 1 

CULVERTS 

LOWERING 

Length  S Size 
(12) 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

iiii 
i i i i 

iiii 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 
1 1 1 
1 1 1 

CULVERTS 

EXISTING 

Len  gth  S Size 

(ID 

r r pq 

<T  O - 

i i cm  co  <r  • 
H 

i I I i X • 

O 

i i * - - 

o o <r  - 
<r  <r  m 

CM  CM 

V-X 

<r  <r 

CM  CM  CM  1 

IIII 

o o o 
co  <r 

J-4  r-J)  J-4  ^-1  r^  M 

pq  r = = pq  pq  = - r pq:  : 

<r  co  o <r  vj  ovo-u 

II  . | CM  c — 1 CO  1 » • CM  1 1 1 CM  1 CM  1 • CO  CO  3 

O U U CJ  o 

ll  .iilll  • • 1 1 l 1 1 l l 1 >ll 

ex'  erf  prf  ru 

it  l - - - 1 — t 1 1 — 1 — 1 - - QJ 

- ooo  - • o o o - o o x. 

o cm  cm  co  m m <r  <r  <r  o <r  <r  w 

co  <r  vr  co  /— n co 

cm  in  S 

30'  R.C.  Br. 

REQU 1 RED 
RT.  OF  WAY 
Wl  DTH 
Ft. 

(10) 

CO  vO  OO  r-4  vO  vD 

co  <r  co  <r  <r  <r 

00  00  co 

CO  CO  co 

COON  NCMvTOvOvOV\T<THsTCOCOvDCMCOvOCVJsr  ON 

co<rmvooocoaDoocNCM>T<rcoco<rinco<r'Oco  on 

r— 1 f— 4 

00  CO  CM 
CO  CO  vo 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

co  cm  co  O o <r  r>. 
CO  rl  N H CO  i — 1 CM 

2.6 

2.9 

2.4 

7.9 

.-lOcNr^vONr-iincooooooNONr^i-iHOONr^  cm  vo 

CMCM<rr^mr-4v0r-40NO0Nr-4CMCMr4inCM0NCMCM  VO 

1 — 1 CM  H CO 

r— 4 

vo  on  in 
m cm  <r 

EXCAVATION 

Cu . Yds. 
(8) 

O CM  <r  r-4  CM  O ON 

vO  lA  CM  N CO  vO  O' 

vo  vo  vo  •— i r>.  o oo 

to  cm  in  CM  to  m « 

vO 
CM 

oo  o <r  cm 

CM  CM  00  CO 

CO  <T*  CO  H 

m m <r  •* 

VO 

-<ro  coocoooomcococMcMCMcocMvTinH  <r  cm 

<r<rOOinOOOvocMOCMr^r^r^voONCMcoo  cm  tn 

rH<TOONcoinoOvovor^cMr^r>-v£>LncM'X>i— ico  vo  co 

<r  « •*  •»  <r  « » » «(m  in  m co  « <r  « * **  •*  ** 

O 00  <T  VO  vo  ON  CO  i— I H H CO  COON 

r— 1 i— 4 r— 4 r— 4 CM  N H r-4  CM  CO  m <T  CO 

CO 

11,248 

5920 

11,025 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m <n  m in  m m 

m in  m 

inininminininininininininminininininin  in 

m m in 

BOTTOM 

WIDTH 

Ft. 

(6) 

CO  VD  CO  sT  vo  VO 

co  CO  co 

cor^ocMOcMcMCMinin<rincocovooocovocMO  vo 

i—4  r— 4 CM  CM  CM  CM  CO  CO  r-l  CM  CM 

CO  co  CN 

TOP 

WIDTH 

Ft. 

(5) 

CO  VO  CO  <r  vD  VO 

r— 1 i— 1 r— 1 r- 1 r— 1 r— 1 

CO  CO  CO 

r— 4 I— 1 *— 4 

COr>.OCNOCMCMCMinin<rincOCOvOCOCOvOCMO  vo 

HHNWCOCOCOCOnTsTHHHHHHHHCMCO  co 

co  CO  cm 

r-4  r-4  CM 

DISCHARGE 

c.  f . s. 
(4) 

H CM  H N O' 

<o  O'*  'T  <r  vo  vo 

m co  <r 

r— 1 CM  CO 

cMincMcooinoooNinocMvocOr-4cooNooco-<rco  p*- 

cocOr-4fOr-4r-4CMcMinr^inm--4<rr^.co^Hf^cMO  m 

r-4r-4CMCMCMCM<r<r  ^ CM  CM 

c^  <n|  col 

O cm  r"~ 

i — 1 -C"  '-7 

WATERSHED 

Ac . 

(3) 

<r  <r  cm  <r  o 
O O vO  O vO 

<r  m m vo  o o 

r— 4 r— 1 (—4 
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OCMvO<TCOOOOCOCO'OCOCOCM'TOCOCOiO<r  CM 

cMr^r— 4<rcocovocMO<rr^.oor^<rvoo<rcoo  co 

<rcooNcoo.-4MrincMr^r^oocMtn«-4<rcMHr-40N  r— i 

HHCMvr<r<rvT  * ‘ r-4  r-4  ,—4  CM  co  m 

o o 

r— 4 1—4 

<r  o cm 

vO  CM  ON 

vo  m cm 
co  m 

LENGTH 

Ft. 

(2) 

o o o o o o o 

o o o o o o o 

m co  oo  co  co  m rs. 

<T  »— 1 CO  r— 4 CO  f— 1 •» 

LO 

f— 1 

3600 

4000 

3300 

10,900 

oooooooooooooooooooo  oo 

oooooooooooooooooooo  oo 

OOOvOOr40NCMCOvOOCMCMONONOOOOONvOONr^  vOuO 

CM  CM  CO  vO  CO  CO  co  <r  r'  t— 1 CO  co  r—4  <T  CM  •*  ON  **  P*  ** 

r— 4 O CM  O 

r-4  r— 4 r— 4 O 

ooo 
ooo 
vo  o m 
is  co 

CANAL 

No. 

(1) 

00 

OJCOrlHHHH 

1 1 1 1 1 1 CQ 

2 X H-J  hJ  -J  u 

o 

H 

M-9 

M-9 

M-9 

Total -9 

o 

oooooooooo  1 

HHrJHHHHHHHHr4CM(0(OCO<r«T'T<r  <r  r-4 

1 1 1 1 i I l l l I l I 1 1 I I l 1 1 1 1 CO 

SSSSSSSSSSfJhJhJhJaJpJhJJwJhJ  p-J  £ 

H 

r4  1—4  r— 4 
p—4  i—4  r— 4 
I 1 1 

s s s 
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ENGINEERING  AND  DESIGN  DATA 

Area  6-  Bloomingvale  - Earle  - Wee  Tee  Sheet  3 of  ^ 

TOTAL 

ESTIMATED 

COST 

DOLLARS 

(It) 

51,856.00 

70  S-R-29076-A 

CULVERTS  & 
BRIDGES-NEW 

Length  & Size 
(13) 

15'  R.C . Br. 

15'  R.C.  Br. 
15'  R.C.  Br. 

30'  - 48" 

30'  - 42" 
15'  R.C.  Br. 
15'  R.C.  Br. 
15'  R.C.  Br. 
15'  R.C.  Br. 

• • • • <rN 

1-1  u u u 

pq  « « : « = r 

O CM  CM  ^ 

ii  *i  • i i •iiiiico«i<rii<r  <d 

OOO  o ® 

II  *1  • I 1 *111111  *11111  ^ 

cd  c4  ptf  c*S 

II  1 II  •••II—  1 — 1 1 — JC 

- - 0-0  O o 

uolo  l r\  -r  co  ia  <r  <r  * 

r— 1 r— 4 r— 4 i— 1 

CULVERTS 

LOWERING 

Len  g th  4 Size 
(12) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 
1 1 I I 1 1 1 1 1 1 1 1 1 1 ■ 1 1 1 1 1 1 1 
I 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ■ 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CULVERTS 
EXISTING 
Length  4 Size 

(ID 

vD  O 00  00  O 0<T<TCO<TOOOCO 

cn  M n H r-4  o->  CO  CM  CM  r-4  CM  CO  CO  CO  <T 

1 1 1 1 1 1 1 

till  1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 l 

O O O O 1 l IOIOI  1 OOOOOOOOO  1 
COCOCOCO  CO  CO  CMCMCMCMCMCM<T<T<T 

CM  CO 

r-^  r-^  rbj  £4  U ^ r^S|  r^l  ^ 

o <r  oo  o <r  co  oo  <r  <r  <r  o 

co  CM  r-4  CO  CM  r-4  * * r-4  CM  CM  CM  CO 

II  I 1 E-4  1 O 1 1 

till  II  • *11  II  1 

II  1 1 O 1 cd  1 1 

I IOOOOIOOI  - l - 0 0*00*  o 
cocococo  coco  o o cm  <r  <r  <r  <r 

/■s  /S  x-N  co  vO  ^S 

CM  <r  CM  CO  CO  CM  CM 

N-/  v-/ 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

CM  CM  <T  00  CO  00  00  r— i vO  00  *— 4 r— 1 vD  tO  vO 

VO  VOOOCOCOCOCO<T<TCO  <T  <T  <T  <T  <T 

r-4  ON  ON  CM  LO  CM  OOOOCOONCOCOCOCO  coco 

<r  <r  <r  lo  in  vo  toisr^ONcococoro  coco 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

CO  rsvOCOHinO'^<TCO  LO  vO  05  ON  VO  If) 

CO  >— 4 CO  iO  CM  vO  CO  CM  vO  CO  r-4  O «— 4 r— 1 O CO 

UO 

r-4  in  in  CM  CM  vO  CO  OO  NO  On  r— 4 LO  co  CO  LOON 

CO  CO  O CM  r-4  O NfO<THr4COH<T  CM  CM 

EXCAVATION 

Cu  . Yds. 
(8) 

O LOOvO<T<r<TCMOO  CO  vO  <T  <T  CO  CO 

on  ON\OLn<rcM<Tr- icovo  co  co  co  cm  to 

r-4  OCMvOHOOOOCNtO  r-4  CO  CM  CM  <T  CO 

CO  <TON  * <T  -r^NO  ® nO  CO  >-*  <T  <T  t-4  * 

o co  <r  vo 

i— 4 p— ( r— 4 CM 

r— 1 

vOOO  T— 4 ON  iO  OCOCOOO<T(M<r  CM  o 

<Tr^r-4  VO  <r  vOONCMvOCMOlOCO  CO  CM 

CONr-4  O OOlO  COKONHCMHinm  O ON 

VO  N H lo  CM  H **ON  "LO  CM  rs  CO  CO  lOLO 

On  *— 4 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

lo  mifiifiif)ifiif)ifiifiif)  lo  lo  lo  if)  in 

lo  lo  lo  lo  to  lo  loiomioininiom  in  m 

BOTTOM 
W 1 DTH 
Ft. 
(6) 

CM  CM  O CO  CO  CO  CO  <T  vO  CO  >T  <T  vO  vOvO 

r-4  >-4  CM 

>Or>^r<i  CO  ON  CM  <TCOCOtOCOCOCOCO  COCO 

»—4  r— 4 r— 4 r— 4 CM 

TOP 

WIDTH 

Ft. 

(5) 

CM  CMOCOCOCOCO<TNOCO  <T  <T  vO  vOvO 

CM  CM  CO  r— 1 r— 4 1—4  r— 4 r— 4 1—4  1—1  r— 4 .—1  ,-4  r-4  1-4 

<Tr^r>i  CO  ON  CM  -TCOCOvOCOCOCOCO  coco 

r-4  r-4  r-4  r-4  H CM  N CM  CM  CO  H r4  H r4  r-4  r-4 

O'  1 SCHARGE 

c.  f . s. 
(4) 

col  r-J  n-J  tsj 

ON  CO<T<TONCMO<fvO<T  LO  CM  CM  ON  O 

LO  vOHr4HCO<rvOCOCO  <T  iO  vO  vO  N 

i“ 4 H Cl 

0~}c^  CO|  CO)Pl|  ^c^colcoj  CM^  C<$  cm!  cs^  Cm| 

h rs  co  m oooo  io-TCOcmcohcMvo  r- 

lO  rs  CO  ON  ON  r-4  IO  CM  CM  r-4  r-4  CM 

r— 4 1—4  CM  CM  CM  ui 

WATERSHED 

Ac. 

(3) 

<r  COCOMCOvOOOOCM  <T  <T  <T  O CM 

<r  ocMM»oNto«coin  <r  <r  <r  o n 

lo  vOrsONCOif)iOONCO<T  vD  ON  OO 

to  LO  vO  1—4  CM  r-4  r-4  r-4 

O 

co  o <r  O OOO  00OOOO<T00v0  CM  00 

<TOvO  VO  CM  O COOCMvOCOOOCO  iO<r  z 

IS  CO  CM  <r  LOON  VO  CM  CO  CO  H rs  CO  cn  <TCO  o 

r— i CM  CM  CM  CM  CO  LO  LO  00 

o 

LENGTH 

Ft. 

(2) 

O OOOOOOOOO  o o o ooo 

O OOOOOOOOO  o o o ooo 

vQ  COOCMOOOOCOnOOlO  On  00  .-4  r-4  is  CO 

CM  HCM|sCMCOif|COlS'T  f— 4 CM  CM  •* 

vO 

o 

ooo  O OO  OOOOOOOO  OO  5 2 

OOO  O OO  OOOOOOOO  OO  3® 

co  to  in  i— i *—4  lo  mcncooNinco<Tco  <r  o - 

CO  CO  CM  r-4  in  CM  CM  r4  <T  CM  LO  CO  <T  o £ 

° F 

CANAL 

No. 

(1) 

r— 4 
r4 

»— 4 i — 1, — li — 1 H r4  CM  CM  CM  CO  CO  CO  CO  CO  CO  r-4 

l i l l l l l l l l I I l l l CO 

£ -I  hJ  h3  w4  •£ 

H 

M-12 

M-12 

M-12 

M-12 

M-12 

M-12 

M-12 

M-12 

M-12 

M-12 

L-l 

L-l 

L-l 

L-2 

L-2 

L-3 

U.  S.  DEPARTMENT 
USDASCS-FORT  WOR 
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ESTIMATED 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

5,778.00 

18,876.00 
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7,145.00 

22,923.00 
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cor^Or^couocMCM  on 

<r<rcoomcoco<M  ^ 
CM 

EXCAVATION 

Cu . Yds. 
(8) 

5920 

2505 

1336 

4070 

13,831 

vO  vO  00  O CM  vO  O CM  CM  >3”  vO 
OiHvONMnOcONvO'T 

ONinOOvOvO<TOOvDr-l 
CO  CJ  vO  >T  ro  **  1"*  U0  <M  CM  •» 

O 00 

f~*  >3- 

>3"  >3'  ON  O <T  00  r— i O O 
CMOOOOr*^<TOvO 
cnmcoN<-ivoco<rr, 
on  cm  Mn  co  n 

*— i »— i 

P-l  to 

4440 

5180 

9519 

19,139 

CM<rO<TOvOOvO  CM 
coOvOLOr-iuOCOr^ 
N^voinmoNvovo  ,—i 
00  ~ vO  «-J  «vD  O vT 

O CM  00 

t— 1 r-l  U0 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

LP|  LO  LO  LT» 

ininminininminmin 

urinininmininin 

lO  U0  U0 

uominmmminin 

BOTTOM 

WIDTH 

Ft. 

(6) 

n <i  in 

cococomvor^cocococo 

COvTCOcOCOnTsTCO 

CO  co  c 

co  vo  in  on  o co  <r  <r 

TOP 

WIDTH 

Ft. 

(5) 

n <r  m 

cococomvor>*cooococo 

H i—l  •— 1 H »— 1 H H r— 1 T—t  f—i 

co<rcococo<r<rco 

H r— 1 i— 1 r— 1 r— 1 H H r—t 

ro  co  <r 

r— 1 rH  i— 1 

co\Di^ONOco<r<r 

r— 1 r— 1 r— 1 pH  CM  1—1  r— 1 r—1 

0 1 SCHARGE 

c.  f . s. 
(4) 

m m o h 

<T  O vO  N 

Pl  ^ CO  >3  CO  O0  O CM  lA  CO 
CMCM<rr^r^OCMr— (p-lp-1 

r— 1 

<r  CM  O vO  *— 1 CM  vO  m 

<rn'-i'-inininn 

r— 1 r-4  O 
CM  <r  VO 

CO<MONCOONLn<MO 

<r<r^cMconiovo 

r—l  i-H 

WATERSHED 

Ac. 

(3) 

O 00  CM 

O vO  CM  «—4 
vO  OlO  H 

pM  f— 4 

MTMTOOOMTvOCMvOCMO 
vOOOvO'T'TinfOCOH 
CM<rMDr— iCslCOCMf— Ir— iCM 

O<M00<T<MV0OCM 

<Mr^-vooOr-im<rr^ 

\OM»H>TNOOr-l 

<r  vo  oo 

vO  CO  O 
CM  UO  ON 

CMOOO<TOOCMCOCO 
r-lCMvO<rvOr^COO 
vOr— i<McM<r<rr^ON 
i — 1 i— 1 CM  CM 

LENGTH 

Ft. 

(2) 

o o o o o 

o o o o o 

o m oo  cm  m 

<T  r-4  CM  CO 

OOO0OOOOOOO 

ooooooooooo 

csiNHMoocoOvr'jooai 

NHvT^H'JinCOr-IH  *» 
00 
CM 

ooooooooo 

ooooooooo 

cnmcMnoo<rcoON 

vOH'TCM<rcO<Min  *» 

o 

CO 

3000 

3500 

5700 

12,200 

OOOOOOOOq 

OOOOOOOOq 

ONr-lOvOLOr^OCOj; 

m m co  <r  <r  <r  <m  , 

o 

CO 

CANAL 

No. 

(1) 

f— 1 *— 1 i— 1 r— 1 «— 1 1 

i i i i nj 

S X 2 2 4J 

o 

H 

0*1 

1 

CMCMCMCMCMCMt-lCMCMCMi— 1 
I 1 1 f t I i I I 1 CO 

SSSSSZfJhJfJpJw 

o 

H 

CO 

CO  CO  CO  •— 1 »“ -1  *— 1 r— 1 <M  r— 1 
| 1 1 1 9 1 1 • <3 

H 

<r 

i 

<r  <r  <r  •— i 

1 1 1 co 

2 2 a w 

o 

H 

m 

m m m m m r-i  r-i  , — i ' 

i i i i i i i i r2 

sszssjijhj; 

o 

H 
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ENGINEERING  AND  DESIGN  DATA 

Area  9*  Salters- Lane -Gourdin  Sheet  2 of  A 

TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

6,900.00 

5,288.00 

O 

O 

CM 

00 

CO 

CM 

2,060.00 

5,519.00 

31,219.00 

9,658.00 

o 

O' 

1 

oc. 

o 

CULVERTS  4 
BRI  DOES-NEW 

Len  gth  A Size 
(13) 

CM 

MT  1 
1 1 

- 1 

O 

rO 

30'  - 48" 

1 

1 

1 

1 

1 

1 

1 1 
1 1 
1 1 

15'  R.C.  Br. 

u u u 

PQ  » CQ 

1 u u o • 

i oS  oi  ocj  • 

1 - - - 1 

m m m 

r— 4 r— 4 r-4 

cr\ 

0 e 

co  1 ® 

1 1 

O ' g 

MT 

CULVERTS 

LOWERING 

Length  & Size 
(12) 

1 l 
l 1 
1 l 

1 1 
1 1 

1 

1 

1 

1 

1 

1 

1 1 
1 1 
1 1 

1 1 1 1 1 1 1 1 

1 1 1 1 • 1 1 1 

1 1 1 1 1 1 1 1 

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 

1 1 
1 1 
l 1 

CULVERTS 

EXISTING 

Length  & Size 
(II) 

CO  • 
r-4 

1 

- 1 

O 
CM 
/— N 

CM 

N-X 

00  1 

r "V 

1 

O 

ro 

CM 

1 

1 

1 

1 

1 

1 

mt  1 

x 1 

mt 

30'  R.C.  Br, 
20'  U.T.  Br 

1 MT  O 1 

0)  CM  CO 

• C I 

O 1 1 

1 z - • 
- o 

o MT 
MT  ^ 
CM 

MT  1 
CM 

1 

1 

1 

O 

MT 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

00  r-4 

CO  <T 

00  r-4 

co  mt 

38 

38 

00  00 
co  co 

Nr<rvo(Nro«rH>r 

<r'j<rorscoMrMr 

CO  CO  r-4  MT  MT 

co  co  <r  <r  mt 

00  00 
CO  CO 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

(■".  O 
CM  vO  00 

mt 

CO  CM  vO 

3.4 

3.4 

2.9 

2.9 

ON  ON  00 

(M  N 

maintenance 

1.8 

1.6 

1.4 

5.1 

7.7 
12.7 

3.2 

3.8 

maintenance 

37.3 

in  CM  r-4  ON  MT 
in  r-4  O r-4  O ON 

1.4 

3.3 

EXCAVATION 

Cu.  Yds. 
(8) 

5476 

12,525 

18,001 

7400 

5511 

12,911 

6808 

6808 

5920 

5920 

5920 

9916 

15,836 

m w 

<D  (U 

u u 

•T-i 

amoooocoom  3 co 
cr  co  co  no  0 mr^com  cr  co 
<ucocoOiO<roovOOh  o>  00 
urococo  " - * v£)  14 

CM  ON  CM  ON 

| t-4  r-4  co  • 00 

•0  y 

VO  O r-4  m O CM 

ON  NO  O O m r-4 

CO  ON  m MT  CO  r-4 

- CM  CM  r-4 

r-4  ON 

r— 4 r— 4 

2812 

6660 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

m m 

uo  m 

m 

in 

m m 

QJ  6 

•U  U 

u 0 

3 3 

n m m m m m tn  m m j-4 

U u 

w w 

C G 

m in  in  m m 

m m 

BOTTOM 

WIDTH 

Ft. 

(6) 

co  mt 

d mt 

CO 

co 

CO  CO 

O O 

w w 

cominvocMNOOMrin  to 

r-l  r-l  CM 

QJ  <D 

•U  -u 

m cn 

co  co  mt  m m 

CO  co 

TOP 

WIDTH 

Ft. 

(5) 

co  <t 

r— 4 1— 4 

d <t 

13 

1 

13 

co  co 

r— 4 r—4 

3 3 

cr  cr 

(U  CJ 

'OinmvocMioOMrm'o 
<3^  t— 1 i — l r-4  CM  CM  CO  r— 4 r-4  <3^ 

co  co  mt  m m 

r— 4 r-4  r-4  r-4  i— 4 

co  co 

r-l  r—4 

D 1 SCHARGE 

c . f . s . 
(4) 

CM  CM 

co  m 

00 

co  mt 

13 

18 

r-i  CO 

co  mt 

^^^^pjcojc^  cm) 

cor^cMoooOoocOMTONr^ 
covONMnHinMrmH 
i—4  CM  CM 

CM  in  O r-.  r-4 
in  no  no  r>. 

O CM 

r-4  CO  u 

WATERSHED 

Ac. 

(3) 

428 

756 

516 

672 

<r 

mt 

H 

216 

404 

612 

OOMTCMCMvOCMOMTOOCO 
COMTCOCommCOCMOOO 
ifirlNCOCOONMOCOH 
CM  co  n co  MT  VO  N r-i 

O O O O CM 

O CM  CM  MT  r-l 

NO  CO  ON  O r-4 

r— 4 r— 4 

180 

416 

SOIL  CONSERVATION 

LENGTH 

Ft. 

(2) 

3700 

7500 

11,200 

OOO 
OOO 
O co  co 
m co  00 

O O 
O O 
i£>  vO 
^ >T 

O O 
O O 
O O 
<r 

4000 

6700 

10,700 

oooooooo  o 
oooooooo  o 
ioomoor-40co  co 

MHr4Mrinrs<r<r 

ON 

CM 

o o o o o o 
o o o o o o 

N O CO  CO  O CO 

r-  CM  r-4  r-4  - 

CM 

1900 

4500 

OF  AGRICULTURE 
fH.  TCX.  1070 

CANAL 

No. 

(1) 

M-6 

M-6 

Total-6 

M-7 

M-7 

Total-7 

M-8 

Total -8 

M-9 

Total-9 

M-10 

M-10 

Total-10 

r-4 

^HHHr4HHHr4CMH 

1 I I l I 1 l 1 1 I co 

H 

M-12 

M-12 

M-12 

M-12 

m-12 

Total-12 

M-13 

M-13 

U.  S.  DEPARTMENT 
USDA-SC5-F0RT  WOR' 

4-31983 


7-72 
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< 

H 

< 

Q 

Z 

o 

tf) 

UJ 

Q 

Q 

Z 

< 

e> 

z 

oc 

UJ 

Ld 

z 

o 

z 

Ld 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(It) 

7,786.00 

6,456.00 

O 

o 

r^. 

ON 

VO 

NT 

4,812.00 

8,228.00 

CULVERTS  & 

B R 1 DGES-NEW 

Length  4 Size 
(13) 

1 1 
1 1 
1 1 

30>  - 32" 

30'  R.C.  Br. 

15'  R.  C.  Br. 
30'  - 36" 

CM 

NT  1 

1 1 

- 1 

O 

NT 

till 
till 
1 1 1 1 

>■4  H U 

« PQ  PQ 

l l U CJ  U 1 

i i oi  oi  oZ  i 

1 1 - - - 1 

m m o 

rH  r-l  co 

CULVERTS 

LOWERING 

Length  4 Size 
(12) 

1 1 

1 1 

f 1 

1 1 
1 1 
1 1 

1 1 1 t 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 

1 1 
1 1 
1 1 

till 

till 

till 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

CULVERTS 

EXISTING 

Length  4 Size 

(ID 

1 1 
1 1 
1 1 

None 

P*  Pi 

i <r  • i i vb  < • iii 

CO  Q> 

1 x i i i lie'll 

I o 

• - IISSIII 

m o 

NT 

CM 

N/ 

Pi 

NO  1 
CO 

1 

o 

NT 

1 1 1 1 

1 1 1 1 

till 

Pi  pi 

ii  In  ib  i 

CD  r-H  CO 

lie  i 

O I i 

* • 53  i 

o o 

CM  MT 
CM 

REQU  1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

NO  v£> 

nt 

OO  f-» 
CO  NT 

CM  OO  CO  00  NT  On  CnI  In  CO  OO  CO  OO 
vOvovocosTsTinnconcotn 

OO  OO 
CO  CO 

00  NT  nO  OO 
CO  NT  NT  CO 

CO  sT  CM  CM  CO 

co  nt  m m no  no 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

1.7 

maintenance 

3.7 
10.1 

vO  m h 
CM  UO  CO 

" © ""  ' ' ' 
o 
c 

CD 

C 

0)COCOCOCMCMm<rOCMT— luOf-liO 
cmooNincoocMcMr-iNrcocMON 

■H  rH  NT 

CD 

B 

OO  OO  nO 

nt  o m 

o in  no  m vo 

<T  H H<r  rl 

0O  O rH  NO  CM  00 
NT  NT  CO  n NT  rs 

EXCAVATION 

Cu.  Yds. 
(8) 

3672 

d - requires 
8160 
21 ,304 

5180 

11,523 

16,703 

c75 

Ol 

u 

•iH 

3incMOco«nOinvONOoovo<Tin 
cr  h m oo  O r-i<3-cM  f— i co  in  nt  co 

aioiNConcOr-iinMncMONHH 
>-i  * **  ~ «i£)Hin<rMcoi£)Nr  ** 

CM  NO  CM  O CO 

1 H CN  CM  H rH 

X) 

O OO  OO 
CM  CS  vT 

NO  NO  CM 

ON  r-l  ~ 

CM  in  OO  OO  co 

ON  >3-  NO  cm  CO 

ON  r-l  <T  O NO 

rs  n CO  ON  ** 

co 

CM 

co  o on  <r  m o 
no  h co  <r  on  no 
fs  m On  co  co  co 

ON  00  NO  r r r 
CO  O ON 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

© 

4_) 

u 

3 

m u m 

-U 

(0 

c 

m m 

© 

4-1 

o 

3 

Minmininininininininmin 

4J 

00 

c 

o 

in  m 

in  m n m 

in  m m in  m m 

BOTTOM 

WIDTH 

Ft. 

(6) 

6 

ate  as  c 
6 

CO  NT 

o 

w 

cocMNTNTcoinr^oOOcocoroco 

0) 

4-J 

CD 

co  co 

co  m no  co 

to  m co  o cm  <r 

r—l  t—l  t— 1 

TOP 

WIDTH 

Ft. 

(5) 

3 

cr 

<d 

vO  *0  vO 

1 iH 

CO  NT 

1— 1 T— l 

3 

cr 

<D 

rocMNT'Ocomr^coococococo 

<N(MCMr4HHHMHHHH 

co  co 

co  m no  co 

r4  r—l  r-l  i— 1 

CO  in  00  O CM  NT 

rH  rH  r-l  CM  CM  CM 

e? 

cn 

•c  10 

3=  * =* 

O — ' 

” O 

o 

90 

81 

00  CM 

cm  m 

HCO<THNTNTCOCNCOCOH<r 

CONON>JinOOCOHHOCnH 

•“4  rH  r— 4 rH 

CM  NT 
CO  co 

mt  co  m m 
co  co  co 

ON  00  CO  NT  <-H  CM 

CM  NO  H NT  NO  N 

r-H  r-H  r-H  rH 

WATERSHED 

Ac. 

(3) 

CM  CM  <T 
rH  O 
NT  N CO 

rH  rH 

372 

760 

CO  CM  CM  vT  CMONTOOnOCONTCMvO 
connONco<iMHOCNrwin 
cocoMnNfh<roNCMinNTH 
CM  CO  CO  rH  rH  rH 

<r  cm 

CM  40 
'D-  NT 

CM  NO  00  CM 

m NT  NO  N 

NT  r-l  CO  NT 
r—l  r—l 

CM  00  00  CM  nO  NO 
ON  <r  NT  on  co  ON 
CO  O O m ON  rH 
rH  CM  CM  CM  CO 

LENGTH 

Ft. 

(2) 

1800 

4000 

12,200 

3500 

6900 

10,400 

ooooooooooooo 

ooooooooooooo 

HvOinHNinrONNvONCOrO 
N \D  N co  CM  r4  r-l  m NT  CM 

OO 

NT 

6500 

1100 

7600 

o o o o o 
o o o o o 

sT  N N i — 1 ON 
in  H HnO  ** 

O O O O O O 

o o o o o o 
no  no  on  oo  co  m 
no  nt  cm  <r  co  in 

CANAL 

No. 

(1) 

M-13 

L-l 

L-l 

Total-13 

NT 

rH 

NT  NT  1 

r— 1 H H 

1 1 cu 

S X -u 
o 
H 

in 

r-l 

m m in  m ' 

r— 1 r-H  r-l  »— 1 rH  r-H  r— 1 »— 1 rH  CM  CM  CO  »T  H 
l 1 1 1 1 1 1 1 l 1 1 I 1 CD 

SSSShJJr’JiJHlhJhliJW 

H 

M-16 

M-16 

Total-16 

M-17 

M-17 

M-17 

L-l 

Total-17 

00  00  00  CO  00  00 

rH  r— 1 . — 1 rH  rH  rH 

1 1 1 1 1 1 
X X S E S S 
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H 

< 

Q 

Z 

o 

If) 

LlJ 

Q 

Q 

Z 

< 

e> 

z 

a: 

LjJ 

LlJ 

z 

5 

z 

LlJ 


to 

CN 
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TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

33,842.00 

CULVERTS  t 
BR  1 DGES-NEW 

Length  S Size 
(13) 

30'  - 36" 

CULVERTS 

LOWERING 

Length  S Size 
(12) 

i i i 

i i i 

OT 

4-1 

c 

Q> 

•H 

U 

•H 

4-1 

<U 

CULVERTS 

EXISTING 

Length  & Size 

(ID 

None 

O 

4-4 

4-1 

O 

C 

3 

U 

u 

cu 

-C 

4J 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

CO  CO  H 

ro  ro  <T 

oo 

c 

•r4 

W 

3 

V) 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

cm  ro  <r 

CO  H nJ  CO 
CO 

2 for  segmen 

EXCAVATION 

Cu.  Yds. 
(8) 

6512 

2664 

9185 

86,727 

ble  + Q curv 
if  culverts. 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

in  in 

a u 

^ Z,  <0 

• o-  -e 

>N  CL  E 

■*-»  co  3 

•H  C 

BOTTOM 

WIDTH 

Ft. 

(6) 

n n <r 

ned  capai 

ated  are 
ndicates 

TOP 

WIDTH 

Ft. 

(5) 

co  co  <r 

r—i  «H  F— -4 

l desig 

accumul 
mn  11  i 

DISCHARGE 

c.  f . s. 
(9) 

29 

22 

52 

included  i 
,0M5/6. 

15  M 5/6  for 

isis  in  coli 

WATERSHED 

Ac. 

(3) 

<T  CM  O 
CO  rx  iO 
co  cm 

o 11  11 

goo  £ 

..  ..  0) 
c TJ  'O  Ji 

o v o>  2 

-o  cn  w u* 

C 3 3 - 

W .5 

LENGTH 

Ft. 

(2) 

o o m o 
o o in  o 
<r  co  <r 

<T  r-4 

ON 

CO 

iove  or  a 
off  curv 
ioff  curv 

Figure 

CANAL 

No. 

(1) 

L-l 

L-2 

L-2 

Total-18 

B C B — 

cS  5 cS  g 

^ ^ s* 

4-31903 


7-72 
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ENGINEERING  AND  DESIGN  DATA 

Area  10  - Hebron  -Mouzon- Bennett  Swamp 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

13,591.00 

14,027.00 

10,034.00 

6,009.00 

14,637.00 

5,431.00 

§ 

00 

UO 

oo 

*3* 

CULVERTS  S 
BRIDGES-NEW 

Length  l Size 
(13) 

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 

15'  R.C.  Br. 

15'  R.C.  Br. 

■ ...  - 

15'  R.C.  Br. 

u 

(Q  : 

CM 

1 • 1 1 MT  1 

O 

1 *1111 
c4 

i i i - i 

o 

uo  Mf 

rH 

CM 

I >3-  1 

1 l l 

l - l 

O 
CO 

1 1 1 

1 1 l 

1 1 l 

CULVERTS 

LOWERING 

Length  & Size 
(12) 

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 

1 1 1 1 
1 1 1 1 
1 1 1 1 

1 1 1 
1 1 1 
1 1 1 

1 1 
1 1 
1 1 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

MD 

CO  1 1 

1 1 1 
- I 1 

o 

b CM 

CM  MT  1 

1 1 1 

b o ' 

CO  **3 
CM 

CULVERTS 

EXISTING 

Len  gth  & Size 

(ID 

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 

mD 

8 CO  CM  1 
(III 

1 - - 1 
o o 

b 

i co  • 

i i i 
1 © • 

<r 

CM 

0 

CO  • 

1 i 

- i 

o 

*3- 

^ r* 

<3  Mt 

1 CM  1 I CM  1 

1 1 1 1 1 1 

1 - 1 1 - 1 

o o 

<r  <r 

. ^ 
b o 
co  co  i 

1 1 1 

— - 1 
o o 

>3  CO 

b CM 
CM  <r  • 

1 1 1 

- - 1 
o o 

CO  3 

CM 

sy 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

00  CO  CO  CO 

n m co  n 

VO  ON  <M 

'O  ^ «n 

CO  H vj 

co  <r  <r 

00  00 
co  co 

00  00  00  «3  00  © 
co  CO  co  <T  CO  co 

00  00  00 
co  co  co 

00  CO  00 
co  CO  CO 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

^ >3  cm  ,h 

SNNiAHOt 

6.2 

5.3 

5.6 

17.1 

N COvO  vO 
co  cm 

pH 

pH  CD  pH 
ANN 

On  O <T  On  On  On  O 
co  co  CM  pH  co  cm  00 

3 A 3 r’ 
3 H © vO 

030  3 
CO  pH  pH  A 

EXCAVATION 

Cu.  Yds. 
(8) 

s£>  v£  v©  CM  >3  >3 

on  co  on  uo  © oo 

O 00  (J\  o 

* -3  >3  **  CO  •* 

WO  O ON 

pH  f-4  CO 

13,668 

11,988 

12,773 

38,429 

7400 

8851 

9805 

26,056 

10,360 

3996 

14,356 

<f  C0  4f  0300 
3 v£)  CO  N -3  CM  CA 
00  O 00  O CO  ON  vO 
N n0  3 3 N A ** 
vO 
CO 

O 3 O 3 
CO  vO  3 CO 
00  vO  CM 

00  CM  •* 

CM 
pH 

6068 

2812 

2072 

10,952 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

lO  U1  IO  lA  lO 

A A 1/0 

AAA 

uo  m 

A A A A A A 

AAA 

uo  U0  uo 

BOTTOM 

WIDTH 

Ft. 

(6) 

(O  (O  vO  (O  (O 

vO  N eo 

CO  <7  A 

co  co 

CO  CO  CO  A CO  co 

CO  CO  co 

CO  CO  CO 

TCP 

WIDTH 

Ft. 

(5) 

(0<0v0«0<0 

H H r— 4 H pH 

vO  r-  ao 

H rH  r— 4 

co  *3-  »n 

p4  i—4  pH 

co  co 

pH  pH 

co  co  co  uo  co  co 

pH  pH  pH  pH  pH  pH 

CO  CO  CO 

CO  CO  CO 
pH  pH  pH 

C 1 SCHARGE 

C.  f . 3. 

(4) 

^ ^ 

H (A  iA  (O  CO 
H to  vO  H N 

h 

vO  00  •— 1 

r-4 

CO  VO  H 
HAN 

ON  CO 
CO  >3 

CMl  C^ 

CO  VO  on  -3-  00  CM 
pH  pH  CM  CM  3 

CO  00  ON 
CM  CM  CM 

CO  A 3 
pH  CM  CM 

WATERSHED 

Ac. 

(3) 

oo  CM  o <r  CM 

cm  co  \o  <r  uo 
N O H CO  O' 
pH  CM 

972 

1300 

2016 

00  >3  vO 
OCMN 
00  St  VO 
H pH 

919 

•7»7S 

O vO  O O 00  Q 
3 (O  CO  O vO  O 
00  pH  CM  O CO  v£) 
pH  pH  CM 

vO  00  O 
ON  vO  00 
CM  CO  CO 

SO  CM  CM 
pH  ON  pH 
CM  CM  CO 

LENGTH 

Ft. 

(2) 

O O Q O O O 

© © o © o © 

cm  cm  <r  co  «a 

p CO  CM  N CM  * 

o uo 

r-4  CM 

6700 

5400 

5300 

17,400 

5000 

5300 

5300 

15,600 

7000 

2700 

9700 

o o o o o o o 
o o o o o o o 

co  pH  CO  CM  CO  O CM 
A 3 A N A 3 • 

*3- 

CM 

O O O O 
o o o o 
o oo  uo  co 

vO  pH  00 

O O O O 

o o o o 
H O'  3 3 

<T  rH  pH 

CANAL 

No. 

(1) 

H 

1 

H H H H •— 1 H 

1 1 I 1 1 qj 

£ £ X J Hi  U 

o 
H 

M-2 

M-2 

M-2 

Xotal-2 

M-3 

M-3 

M-3 

Total -3 

'O 

1 

<r  —• 

1 1 cj 

x £ 

o 

H 

UO 

A A A A H p4  H 

l l l l I 1 CQ 

X X £ £ -3  p-J  U 

H 

M-6 

M-6 

M-6 

Total-6 

M-7 

M-7 

M-7 

Total-7 

4-31983  7-72 


/ 


-29076- 


' 


ENGINEERING  AND  DESIGN  DATA 

Area  10  - Hebron  • Mouzon -Bennett  Swamp  Sheet  2 of  3 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

o 

o 

CM 

H 

00 

14,232.00 

8 

CO 

sO 

as 

mt 

3,164.00 

19,779.00 

CULVERTS  & 

BR  1 DGES-NEW 

Length  & Size 
(13) 

1 1 1 

1 1 1 

1 1 I 

15'  R.C . Br. 

30'  - 42" 

15'  R.C.  Br. 

CM 

■O  l 

t i 
• t 

o 

MT 

t 1 
t t 
R 1 

sb 

t t t i co  i t 

t f 1 C 1 I 1 

1 R R 1 - 1 R 

o 

MT 

30’  - 36" 
15'  R.C.  Br. 

CULVERTS 

LOWERING 

Length  & Size 
(12) 

1 1 1 

1 1 1 

1 1 R 

till  1 1 1 1 
1 1 1 R R g R R 
lilt  1 1 1 R 

1 1 
t 1 
t t 

vb 

to  i 
1 1 
• t 

o 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

t t t t t 1 t 

1 I 1 R 1 1 
1 I 1 I 1 1 
1 1 I I 1 I 

CULVERTS 

EXISTING 

Length  & Size 
(II) 

1 1 R 
1 1 1 
1 1 1 

in  in  oo 

r-4  ( 1 R «— 1 r— 1 R 1 

t R R 8 t R 1 t 

- t R R - - t 1 

• o • o o 

T3  CM  *0  CO  CM 

Q)  V ^ 

U M CM 

=} 

MT 

CM  • 
1 t 

- 1 

O 

MT 

/*S 

CM 

sb 

CO  1 
t t 
- t 

o 

MT 

U M ^ 

pq  pq  r 

• o 

• 1 (J  1 CO  1 R 

u 

• R OS  1 1 R t 

Oi 

R — R - t t 

- mo 

m <r  <r 

r-4 

oo  o mt  o 

r-4  1 CO  CM  1 r-4 

R I 1 1 1 X 

- 1 - - 1 - 

o o o o 

CO  CO  co  H 

CO 

w 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

00  vO  CM 

co  in 

b d 

o*  cr 

Q>  <u 

u u 

0*  00  00  00  CM  0)  GO  00  00  00 

o cn  co  co  m u co  co  co  co 
a a 

CQ  CO 

a a 

O 0) 

u -u 

00  00 
CO  co 

00  00 
CO  CO 

p-4  so  m m oo  oo  p-4 
m mco  co^ 

oo  oo  so  as  m 

co  CO  MT  MT  m 

RT.  OF  WAY 
CLEARING 

Ac . 

(9) 

oo  cm  os  as 
cm  co  ^ o 

e— i 

•H  t4 

1 § 

1 HCO^CMI  03  CO  M?  CM 

•OCMCMCMCM-OHCOOnvO 
Q»  0>  — I 

u 4J 

O O 

3 3 

as  as  oo 
to  —i  n 

Os  Os  00 
CM  O CO 

coooNcoHinai 

socoiOHcocMcom 

CM 

co  CM  |M  CM  a* 

P-4  CM  CM  <r  <r 

EXCAVATION 

Cu . Yds. 
(8) 

<ro«oo 
m co  m 
sO  v*  O 00 
U*»  fv  •*  ** 

•■4  co 

I-I  CM 

■U  4J 

w co 

§ CM  00  1 O CO  O O CM  O 

(J  O'  OO  ® vp  o in  VO  00  r-l  co 

cm  m ob  o m \o  <f  ® co 

anvOHCM  * 

co  to  co 

CO 

<1>  4) 

u 4-1 

7844 

3848 

11,692 

O so  sO 

CM  in  Os 

os  so 

m r-4  IV. 

COCMlNinONCOTN 
OSCOCM®  lO  OSM-CO 
HIsinCOiONCOCO 
**  vO  «CO  sO  >4  is  •» 

co  co  m 

-4  T-4  m 

3700 

4440 

5916 

9546 

10,604 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

3 3 

04  cr 

a>  <i» 

•omminm-omminm 
< < 

R t 

m m 

m m 

m m m m m m m 

m m m mm 

BOTTOM 
Wl  DTH 
Ft. 
(6) 

CO  sO  00 

r-4  t— J 

(0  to 

c c 

qj  co  cn  CO  00  eg  co  co  co  co 

u o 

0)  41 

e C3 

co  co 

co  CO 

io  as  os  co  co  m 

co  co  so  os 

TOP 

WIDTH 

Ft. 

(5) 

CO  so  00 

r-4  H H 

P-3  0-J 

co  to  to  oo  co  co  co  CO 

H r4  ^4  H 5S  r—l  p-4  H i— 4 
4J  4J 

s a 

3 3 

co  co 

r-4  H 

CO  CO 

r4  r— 1 

s©  as  as  co  co 

r-4  i— 1 H r-4  r— 4 r— 4 r-4 

co  co  so  r-N  os 

r4  r-4  r-4  r-4  r-4 

UJ 

o 

% 

3=  * zt 

O 

O 

Q 

MT  <r  CM 
to  so  OS 

•O  *3 

HWNCOCOHVOCO'JOO 

O cm  co  4 OS  o H H CM 

CO  Os 
co  CO 

CM  CO 
CM  CM 

O SO  Fn  nT  r-4  CM 

m so  a*  o cm  co  m 

f4 

O r-4  CM  NT 

CM  MT  sO  00  O 

r— 1 

WATERSHED 

Ac. 

(3) 

CO  VO  VO 

VO  1^  rl 

<r  as  m 

r-4 

CMOOCMOO^yvOOOOOOOOO 

NfNCO'JCMlOsO'ONCO 

MCMinvOCONOflOOiO 

r-c  CM  CM  CM  CO  r-4 

CM  O 

m 

<r  n 

284 

296 

oo  oo  so  <r  so  -a  <r 
cm  o as  so  m oo  so 
in»  o in  so  cm  r*N 

r-4  r-4  p-4 

O O O CM  NT 

m os  co  <r  m 

cm  m as  o in 

r-4  r-4 

LENGTH 

Ft. 

(2) 

3800 

3500 

4600 

11,300 

QOOOOOOQOOQ 

ooooooooooo 

lOOSHClHOS'IinOON 
OSCMCOCON'OCM'JHH  •» 

co 

5300 

2600 

7900 

4000 

1200 

5200 

OOOOQOOQ 

OOOOOOOO 

CTscocommcrv-Tco 

IN  (O  iO  H >1  (M  >J  •* 
as 
CM 

2500 

3000 

2900 

4300 

4400 

CANAL 

No. 

(1) 

M-8 

M-8 

M-8 

Total -8 

as 

1 

asasasasasi-MCMcMcMcMr-4 
t i t i i t i i i t to 

o 

H 

M-10 
M-10 
Total *10 

M-ll 

M-ll 

Total-11 

CM 

r-4 

CM  CM  CM  CM  1 

r-4  r-4  r-4  r-4  H ^4  r-4  r-4 

I I I l I I l CO 

o 

H 

M-13 

M-13 

M-13 

M-13 

M-13 

4 — 319f  3 7-72 
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i.  DEPARTMENT  OF  AGRICULTURE-.  SOU  CONSERVATION  SERVICE  Work  Sheet  3~70  4-R-29076-I 


ENGINEERING  AND  DESIGN  DATA 

Area  10  • Hebron -Mouzon- Bennett  Swamp  Sheet  3 of  3 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

15,200.00 

30,259.00 

4,979.00 

CULVERTS  4 
BRIDGES-NEW 

Len  g t h S Size 
(13) 

1 

1 

t 

U M Vi  U M U 

r = m (Q  123  GO 

vO  vO 

n » • 1 1 • • • • ♦ • • 1 

0 0 CJ  0 0 0 



OS  04  Otf  Ctf  0* 

>1111-  0 8 
O 

<r  n in  1/)  in  in  1/1  m 

H H H r—4  ^4  r— 4 

30'  - 36" 

CULVERTS 

LOWERING 

Length  & Size 
(12) 

1 

1 

1 

1 1 1 1 1 1 1 1 1 1 8 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 8 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 

8 8 
8 8 
8 a 

09 

u 

a 

Q) 

•H 

O 

•H 

CULVERTS 
EXISTING 
Length  4 Size 

(ID 

1 

1 

1 

00  6-  co  0 0 0 0 vo 

H m vo  1 1 r-4  cm  <o  co  co  co  co  • • 

1 1 X 1 1 1 e 1 1 1 1 1 1 t 

OOr^'  OOOOOOO 

MT  <r  CM  CO  CO  CO  CO  vT 

CM 

2 • 
8 8 

o ' 

CM 

4-4 

0) 

O 

o 

U-4 

o 

c 

3 

u 

u 

fU 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

00  'JCNCOH^vO'OvOO'Nrs 

CO  >T>3-vOCO>3''<r<J-'^<J-Mr,0*r> 

00  00 
co  co 

a 

4J 

o 

60 

a 

•H 

09 

3 

m 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

2.6 

18.4 

CM  nOOONCMOCOWvONO^On 

CO  N H<r  H cntN  O O O fOCMs?  0 

CO 

<tOvr 
CO  CO  vO 

4-1 

a 

1 

0) 

09 

u 

o 

U-4 

EXCAVATION 

Cu.  Yds. 
(8) 

6116 

40,322 

CM  OOO  CO  vOOO^fNOCINN 

r-4  inNh»xo«-4H^Mfn\0'jin5' 

m mNONcoocoONvCNom^O' 

v£>  UO  CM  •NflO^NHHvOm5)  - 

t—i  r>. 

r-4  vO 

6808 

6068 

12,876 

e + Q curve 

>f  culverts. 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

uo  intni/iinuiiAi/iinmi/iinin 

«n  u-» 

:ity.) 

appllcabl 

number  ( 

BOTTOM 
W 1 DTH 
Ft. 
(6) 

10 

co  muocMcOvJ-covDvovor^ooo 

H H 

co  co 

a <»  £ 

« o t; 

° m 5 

73 

<U  73  ^ 

fl  0)  c 

TOP 

WIDTH 

Ft. 

(5) 

20 

CO  lAinCMCOvf'^'OvOvSrvCOO 

T— 4 1—4  r-^  CM  r-M  r—4  r-4  r—4  r-4  r-4  i-^  r-4  CM 

co  co 

t-M  r—4 

- oo  a ^ 

•H  03 

09  r-4 

01  3 ^ 

73  0 - 

^ S 

s u § 

D 1 SCHARGE 

c.  f . s . 
(4) 

in 

>r  sjin'OcoiniACMinvoomco 

cm  mmvOH^mvovovocoo'O 

r-4  r-4 

cm  r>» 

CM  CO 

Included  1 
M 5/6, 

M 576  for  ac 

?sis  in  colt 

WATERSHED 

Ac. 

(3) 

vO 

00 

00 

r-4 

CO  CMOOO'O'O^'J'JvOO'TO 

O O'NvrHinO'jWHOvvON 

CO  rsCOOCM'OOOO'O'ONlftflO 

CO  r-4  r—4  r—4  r-4 

268 

504 

andon  (Not 
used : Q = 10 
used : Q = 45 

in  parenthi 

LENGTH 

Ft. 

(2) 

2200 

19,300 

o ooooooooooooo 

o ooooooooooOoo 

<T  OfMOO'0  00'OOvOflOO(0'tm 

-<r  co  r-l  O H rj  CM  r-4  CO  CM  CO  ** 

CM 

CO 

4600 

4100 

8700 

sve  or  ab 
>ff  curve 
>ff  curve 

Figure 

« . ^ 

a:  0 — 

0 

M-13 

Total-13 

<- 

r-4 

<r  vr  -4*  <r  < 

*— 4 r— 4 r— 4 r— 4 r—4  rV  r-4  r-4  r—4  H r-4  r-4  r-4  H 

1 1 8 1 1 8 1 8 8 1 8 8 8 C$ 

o 

H 

M-15 
M-15 
Total -15 

a a a 

<U  3 3 w 

oS  as  at  H 

^9  ^3 

4-31983  7-72 


56 


>.  DEPARTMENT  OF  AGRICULTURE-.  SOIL  CONSERVATION  SERVICE  Work  Sheet  3- 70  4-R-29076-I 


MM 


■ 


■ 


ENGINEERING  AND  DESIGN  DATA 

Area  11  - Greeleyville  - Heineman  Sheet  1 of  3 


TOTAL 

ESTIMATED 

COST 

DOLLARS 

(14) 

O 

O 

'S- 

'O 

vO 

CM 

2,798.00 

6,652.00 

•£> 

O 

O' 

O 

CULVERTS  & 
BRIDGES-NEW 

Length  & Size 
(13) 

30’R.C.  Br. 

30'  - 36" 
30’  - 36" 

1 1 

1 1 
1 1 

15'  R.C.  Br. 

15’  R.C.  Br. 

30’  R.C.  Br. 
30'  R.C.  Br. 

Work  Sheet  3-1 

CULVERTS 

LOWERING 

Length  & Size 
(12) 

1 1 1 1 1 1 1 1 1 1 1 • 1 1 1 

1 1 1 1 1 1 • 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 

1 1 
1 1 
1 1 

Ill  1 

III  1 

III  1 

1 1 1 1 1 1 1 1 1 
1 1 1 1 1 l 1 1 1 
1 1 1 1 1 1 1 1 1 

CULVERTS 

EXISTING 

Length  & Size 
(H) 

CQ  r = = 

0 m m 

III  *lvO(  1 *— i 1 «— o I 1 l • 

O 

III  <11811111111 

cC 

III  1 - 1 1 - 1 - 1 8 I 1 

- O OO 

m vj-  CM  CM 

vr 

CM  CM 

!2a£ 

<r  • 
M 1 

- 1 
<T 

^ • 

r u 

O CQ 

CO  8 1 

0 i H • 

o 

co  O 

CO 

?»  ^ 

Mfr  MD 

III  1 1 CM  1 CO 

(1) 

1 1 1 a 1 1 • 1 1 

0 

1 1 1 » • » - 1 - 

0 0 

MT  CO 

REQU 1 RED 
RT.  OF  WAY 
WIDTH 
Ft. 

(10) 

oocp'4,csioocn^o'ooo0ooooco>yoo 

OO  00 
CO  m 

OO  H CM  OO 

co  *3*  m • co 

T3 
0> 
u 

•r*  z z z z z 
3 

co^voounrsoococo 

co^^^mmvovovo 

RT.  OF  WAY 
CLEARING 

Ac. 

(9) 

O'JvDON'JDOvOO'f-l'OCO'ONinfOH 

•n 

H0\O 
CO  O kj 

2.8 

0.6 

2.6 

ntenance  rec 

II 

It 

II 

II 

It 

0.4 

7.8 

voo'0'Ninin3H'0 
CMCMCMCOMTf— *CMr—lO 

EXCAVATION 

Cu.  Yds. 
(8) 

>JNOiA00>J^OOO4C0\DONN 
^HinNNHNONODNNfnOinM 
ooomr^r^.t-icMOcMv-isomMr'^r^*-* 
« CM  LO  -wj  « •>  »mMiAi/1lOOOpsOO  * 

0 n 0 (N  c- 

_|  H -1  N r-4 

H 

6216' 

1776 

7992 

5624 

1169 

6025 

rue  ted  - mat 

II 

II 

II 

II 

II 

740 

16,370 

omoo^O'T'jvooo 

OOONOvOrHCOHO 
HHinHP1vDO»C03 
in  0 in  « co  m cm  r— 4 

0 

CHANNEL  DIMENSIONS 

AVERAGE 

DEPTH 

Ft. 

(7) 

inininmininminminininininin 

in  m 

CO 

i 

m m m o m 

co  r r r r r 

S3 

m m m m m m m m m 

BOTTOM 
W 1 DTH 
Ft. 
(6) 

H H H (N  N 

CO  CO 

3 

4 
8 

adequate 

II 

II 

II 

II 

3 

com'ON^o<r\T^ 

TOP 

WIDTH 

Ft. 

(5) 

conmtM'j'OOcMcnnnn^iAPi 

t— 4 H «— 1 CM  CM  CM  CO  (*1  «— 1 rM  H •— 1 r-M  *— 1 •— 1 

CO  CO 

13 

14 
18 

Canal 

II 

It 

II 

13 

comvDrN3i0333 
r— 4 r— 4 t— 4 r—4  r— 4 CM  CM  CM  CM 

O 

5 

3=  =S- 

O — - 

" J 

a 

CM|c^<^C^f^Pi<^C^C^C^ 

0«— 4r>.^ocooOr'«.r'NOc^v^<3>>cocor^ 
H (N  ej  (A  Cl 

H H rl  H N 

*3*  in 
CM  CM 

CO  CO  Os 

-3-  -3-  OO 

COMJlfOlOOlONN 

3mvocooNHcoco3 

t— 4 i-M  e—4  r— 4 ^ 

WATERSHED 

Ac. 

(3) 

'300O'J'3N(0\O00fMffl'jO\0N 
NN<rOvoat'Tir)'JONoocoOr^in 
yOmOHvOHCONCMI»lH(0'ON(*1 
c-M  CM  CO  CO  <J  >J  if) 

300 

320 

vOONNOOCO'jmOvO 
psvOinO'003vOHC>IOv 
o*H»no»nvoo\i-ir-i 
r-M  «— 1 CM  CO  e-l  i— 1 

O 

< 

O OO  O OO  CM  vO  CM  vO  vD  * 

cM3oocMiNinHcnm  </> 

ioooOcomoD3<rio  ? 

r— 4 r— 4 r—4  r— 4 CM  CM  CM  0 

X 
1 — 

CD  ’ ^ 

* r ~ 

. j 

OOOOOOOOOOOQOOOO 
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